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PREFACE, 


The present w'nikj which has assumed x varietj of shapes since it 
was first undertaken, was orig:inaliy intended for the sole use of the UonoraLIe 
Company’s College of Fort. St. Geoige, It was subsequeatlj conceived that 
some of its Tables might be of service to Gentlemen employed in the Revenue 
and Judicial departments, and on that account the original manuscript (as far 
as it then extended) was purchased by Government in the year 1815; since 
that time it was considerably augmented, with a view to render it more deserv- 
ing of the patronage it had received. 

The irregular progress of the composition of these Memoirs, has unavoid- 
ably occasioned a defect in the arrangement of their parts, which the Author 
found subsequently impossible to remove entirely, and oa that account be 
claims the reader’s indulgence. The various employments which he held in 
llis Majesty’s Civil and Military services in difterent parts of the world, 
during eleven years that this work was in hand (though he admits, an insuf- 
ficient excuse) may perhaps abate the rigour of criticism on wliat refers to 
style and method ; and more than any other consideration, the circumstance of 
its having been originally undertaken at the call of private fiieiidship and 
continued, after the olject of it had ceased to exist, with the sole view of 
being serviceable to a public institution, without any prospective advantage 
to himself, will, the Author hopes, save him from the reproach of having 
ra.ih!y intruded bis imperfect labours on the attention of the pulilic, 

'1 he results of the present research can be of no sort of use to European 
Astronomy ; they were derived from systems which we see no where supported 
by recorded observations, or modified (for several centuries past) by improved 



theories. The Author begs it further to be understood, that these Memoirs are 
Slot designed to support or cornbate any doctrine or conjecture, on the past and 
present state of Hindu Astronomy ; their chief object being merely to explain 
the various modes according to which the Natives of India divide lime, in these 
Southern provinces, and to render their Kalendars intelligible. These may, 
therefore, be properly considered rather as instruments contrived for Chrono- 
logical purposes, than as Astronomical Tracts. 

Each Memoir contains several Tables intended to abridge the tedious 
process of converting dates proposed according to European style, into the 
corresponding Tamili, Tellinga, and Mahommedan time, and vice versa. 

The expediency ot such aii attempt was originally suggested by the late 
Mr. F. W . Eilis, Senior Member of the tluard of Supciintendcuce of the 
College of Fort St. George, w ho conceived that a work which would facilitate 
the comparison of the European and Hindu Chronologies, would be attended 
■with the double advantage, of relieving the Officers of Government from much 
uncertainty in the adininistralion of public affairs, and at the same time of 
affording to the learned Natives of this part of India (some of whom are 
tolerably proficient in the English language) the means of acquiring the 
knowledge of our own methods of fixing epochs and recoidiiig exeats. 

This conception was wmrthy of a Gentleman so well known to the Indian 
public for his powers of research, and enlarged views of admiuisrtration ; but 
he was not aware of the difficulties which surrounded its execution. At the 
time when he first proposed it to the Autfior, the knowledge t.f Hindu Astro- 
nomy was almost entirely extinct among the Natives of the Carnatic, and with 
very few exceptions, totally neglected by the Europeans. Some straggling 
Astrologers attached to the service of opulent Natives, and some obscure 
Almanac makers might, it is true, occasinnally furnish a table, and a formulre, 
such as were collected by La Loubere, Father Duchamp, Father Beschi, .Le 
Gentil and others ; but none were to be found capable of leading, the Author into 
Abe obscure paths of Hindu Chronology or Astronomy ; a case very diiTerent 


from that of onr learned cotemporaries in Ben^al^ who, whilst we were 
rrleaning in a withered field for a few decayed materials, gathered ample stores 
from the collections of learned Natives and Brahininical institutions, not 
unassisted by well informed Pundits, Mulavus and J^autish Sustras. 

The labour of collecting and verifying the materials on which these Memoirs 
are founded was, therefore, much more considerable than was anticipated, and 
lime and perseverance alone have enabled the Author to erect his wo: k on 
authentic information. 

The present productiorr, if it fails in other respects, will at least serve to 
show nearly the present extent of our knowledge in Hindu Astronopny in these 
g('nthern provinces, and in the absence of every other merit, the Author may 
perhaps besutiered to claim some credit for having been the first in the Carna- 
tic, since the days of Beschi and Le Gentil who, unassisted, has endeavoured 
to draw the public attention on a subject of iliis nature. 

Cndependcntly of his wishes to gratify the curiosity of Europeans, the 
Author had also in «iew (perhaps in a greater degree) to fainiliaiize the learned 
Nitives with the use of Tables constructed and disposcnl in the manner of 
those of the Europeau Jilatiiematicians ; and also to reconcile them to the 
idea of brevity and expedition in computations, to which they are singularly 
averse, from a supposition that nothing can replace the entire exposition in 
figures of every part of the problems they are to resolve. In this attempt he 
found himself more successful than he had a right to expect — his Tables fur 
the Ahargana of the Sun, INIoon and Jupiter, intended to reduce the endless 
Hiultipiications and divisions of the Sastra rules to addition and subtraction, 
and to elicit, by a short process, the number of days, and f. ac'tions of days 
expired from a given epoch to the time fur which the computation is made, 
after due examination by the best informed Jyaulish Sustras in Madns, have 
been pronounced “ equivalent to the respective rules which thev were intend- 
“ ed to abiidge,” and they have manifested an intention of using them in 
future. 



To the skill required for constructing the Tables referred tOj the Author 
does not attach the least importance ; these wanted neither depth of science 
nor ingenuitj of contrivance; but \>hat has gratified him was, to find a 
prejudice shaken which stood in the way of improvement, and a wish on the 
part of the better classes of the Nati\es (long since manifested in Bengal) to 
become better acquainted, than they were hitherto satisfied to be, with Eu- 
ropean doctrines and knowledge. 

In order to avoid the risk of entering into scientific controversy, the Author 
has carefully avoided all dissertations which might lead him out of the confined 
scope which he has prescribed to himself. Whether modern (or sydereal) 
Astronomy was instituted so near to our times as the year of Christ 5o8, 
as some pretend, or whether its origin lies concealed in the obscurity of time, 
he shall not consider ; but will expound the operation of the system now uni- 
versally in use in India, as if it had ruled all past ages, and were to continue 
to do so to the end of time. 

This assumption, although manifestly imaginary will, however, suffice for 
immediate purposes ; for what public record can there fall under the cognizance 
of the Maffistrate or of the Collector, that should bear an older date than the 
year of Christ .538?— and where is the probability that the ancient Tropical 
system (which is said to have been superseded at that epoch) will ever return 
into use among the Natives ? 

For the same reason, the Author will abstain from canvassing the opinions 
of learned colemporaries on certain astronomical notions, which are affirmed 
and denied with equal confidence. 

Whether, for instance, the supposed libration of the equinoctial points about 
the beginning of the fixed Hindu Zodiac (absurd as that notion no doubt is) 
proceeds from the error of European Scholiasts on certain passages of the 
Surriah, Vasist'ha, and Varasanita Siddhanta ; or whether that doctrine 
actually expressed with various modifications in the respective- texts, is whit 
he shall not pretend to determiner but, as Mr. Davis found that notion 



established among the Jyautish Sasfras at Benares, in the year 1786; Mr. Andrew 
Scott in the Northern Circars, in 1790, and the Author in the Carnatic, in 1814, 
without any difference of opinion among the Native Mathematicians, he tliought 
himself justified in a practical ~vork, when speaking of the Indian precessionat 
variation, to use their ow'n language ; a compliance which is sulject to no 
inconveniency, because even if it be supposed that the precession ceased to be 
retrograde in the year before Christ 6701, (as sonae will have it), the same 
theory does not admit that it can resume the same course before A. D. 7699, 
an Epoch so remote from the times in which w’e live, that it is a matter of 
perfect indifference to his present object, which of the contending parties has 
best understood the text; the more so, that the motion of the Equinoxes is 
supposed variable in neither doctrines, and that even those who support the 
system of libration admit neither decrement, nor increment, as it approaches to 
or recedes from its limits. 

As this woik rests on three distinct doctrines, viz. 1? What relates to the 
Tamul Solar year on the authority of the Aria Siddhanta. 2” Wliat refers 
to the Luni-solar Astronomical year and Kalendar of the Tellingas, on that of 
the Surriah Siddhanta. 3? and lastly, what concerns the Mahomtr.edan Kalendar 
on the Arabic system,— it was found indispensable to diride it into several parts. 

The whole collectively taken, was denominated by some learned friends Kala 
Sankulita, a Surigserete word signifying the doctrine of times. It presents 
(as far as the Author knows) the first attempt that was made in India to investi- 
gate and explain the elements of Hindu Astronomical Chronology, and to 
disclose to Europeans the contents and structure of those humble annual 
Kalendars which, written on palmyra leaves have, during nearly two centuries, 
been sold under their eyes without tbeir even suspecting the skill and labour 
which their computation required. 

• The first Memoir, called a Key to the Madhyama Saura Mann, contains an 
exposition of the mean Solar Sydereal year used by the Tamul inhabitants of 
the Peninsula of India. It shews 1? IIow its beginning, (hat of each of its 
moBtlis, and the la’nk of every day in the year and month, are to be determined. 



according to Sjdereal (by some ca*Iled improperly Astronomical) or Clyit' 
account. 2° How any date proposed in either of the old or new Europeaa 
styles may he converted into its corresponding Taniul date or tluidij, and rice 
versa. There will be found at the end of the Volume certain Tables for 
resolving most cases referring to Solar time, without having recourse to the 
endless process of Native Astronomers. 

Some parts of these theories, and of the three first Tables, were extracted from 
Father Beschi’s tract on the Tamul time, which forms the o" Appendix to 
his Dictionary, 

The Key to the Madkyama S aura Mann an indispensable introducfioa 

to the second Memoir, as it is impossible to compute the end of any Luni- 
solar year, month and day, without a previous knowledge of the concurring 
Solar divisions of time, and as both are iisiiuliy r< sistercd together in the 
Chandra Fanchungum, or Luni-solar Kalendar. The Tables annc.xed to the 
first Memoir for the conuimlation of dates, will also serve for the second, with 
this only reservation, that if the date proposed be expressed solely in terms of 
Lunar tidliis, which depend on the Sun and Moon’s relative motion (a erse of 
very rare occurrence), then the Solar concurring day must be expounded by 
means not conveyed in the said Tables. 

Two General Tables are given at the end of the Volume, the first of which 
refers piiucipally to the Memoir on the Solar year. Besides other articles, it 
exhibits the beginning of each Tamul yc&v reckoned from the beginning of 
the Cali yog, and the hiith of Salivahana, concurring with the Christian years 
of the XVIlth, XVHlih and XlXib centuries, according to the Jul ian and 
Gregorian styles, as far down as A. D. 1752, and to the latter only down to 
1900. The Dominical Letters according to the two sfvles follow, and the 
initial ferim and monthly dates, of beginning, as well as the roofs of each 
year, are given in the two last columns, uccoiding to Hindu Sydereal and Civil 
accounts. 

This Table gives also the names and ranks of the years of Jupiter’s Cycle 



of 60 years, Sgreeablj to the ihrf^e accoirtits of the Surrlah Siddhaata, the Jjan- 
tistava, and that of the Tellingas, who make Jopitei’s and the Solar year, 
equal : The two first accounts being followed in Bengal and the last in the 
Peninsula. 

The numerals of the years of the Cycle of 90 years, used in the Tanjore, 
TraTancore, jM idura and Tinniyellj proyinces, are inserted in the 6th column. 

In the second General Table will he found, the Christian jears of the XVIIth, 
XVIIIth and XIXth centuries, witli the concurring Luni-solar years of the 
Caliyug, their character, i.e. whether the year bea common or an intercalary one, 
the feri® and monthly dates of tiie last conjunction of the year, when the 
ensuing year begins. The date of the same according to the Tamul Kalendars, 
and the Solar and Luni-solar Ahargana from which is deduced the juxta 
position of the beginning of the respective Solar and Luni-solar vears. This 
Table, therefore, furnishes by mere inspection, the commencement of the Luni- 
•olar year of the three centuries most wanted in present times, showing the day 
of the week, the monthly (Gregorian) date, and the Tamul Solar date of the 
same; and furthermore supplies the two elemeuti first wanted for computing 
the beginning of every Solar and Luni-solar month and tidhi ia any of the 
said proposed years. 

The second iMemoir, entitled a Key to the Siddhanta Chandra Maria (as it is 
called in the Peninsula), contains the theory and construction of the Luni- 
solar Astronomical year, on which hangs the whole fabric of Hindu Astronomy. 

In analyzing and unfolding the construction of a Kalcndar which seems to 
have been invented for the purpose of perplexing the Astronomer and confound- 
ing the Chronologist, the Author confesses that he had often to guess before he 
could demonstrate, and that he has been long groping in a daik and pathless 
heath before he could see clear before him, and decipher the columns of the 
common Patra, or Panchangum, which is sold and read in every village of 
India ; for although the system on which it rests rules all the astronomical com- 
putations of the Hindoos, —governs their religious festivals and sacrifices,— the 
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expiatorj ceremonies for the dead^ — tlfe agriculUiral depositions v.Iiich depend 
on the contingencies of the seasons^ — and lastly, the endless train of superstitious 
ohservances, the epochs of which are determined bs' the science of Astrology 
(alike cherished by the Hindu and the ^Mussulman), yet the leading features of 
the Luni-solar Kalendar, are to this day much less understood by the Europeans 
who reside in this part of India, than any ether nieasare of time used in any 
part of the world. 

If it be considered that the doctrines cn which these humiile Kaicndars are 
calculated, have from time immemorial ruled the. Ciivonolegy of many civilized 
and wealthy nations, the subject of (he second Memoir may not be deemed 
undeserving of the attention of the votaries ofscier.ee. its subdivisions treat 
of the follow ing matter, arrd have in view, i" To explain the principle and 
construction of the Luni-solar Kalendar, as it would be calculated for Lanca 
(if such a place were in exictence), under the lirst BIcridian and the Equator, 
and then to reduce the seme to some other geographical position. 

In the first division of the second Memoir, the computation of the difl’ercnt 
elements is explained according to the rules of the Sun iah Siddhanla : a whole 
section is devoted to Hindu Gnomonics, the problems of which are indispensable 
for finding (be true time of the circumstances of the year at any place which 
has longitude and latitude. The Trigonometrical de.mnnstrations of the 
problems by which the Plight Ascension, Declination, Longitude, Zenith 
Distance and Amplitude of the Asters are determined, will be found with 
Table XXX, page S6, 37 & 38 of the Tables, at tlie end of the Blemoirs. 

2® To determine the periods of mean intercalatioas f. orn which the true 
intercalary or expunged months dueto certain Luni-solar Arars may be deduced. 

3“ The method of computing the various collateral aitidcs of the Luni- 
solar Kalendar, according to the Rules and Tables of Vaviiala Cu< binna, an 
Indian Astronomer whose works are much esteemed at d iii.' d io Telliiieana- 
This latter Section is exclusively the work of the late Air. Ai drew St o't, a 
Gentleman no less to be regretted for his amiable qualities, the uprigiiincss of 


liis mind, and llie simplicity of his manners, than for his extensive information 
in every branch of knowledge, and the liberality with which he imparted it to 
those who were qualified to benefit by his instructions. Some parts of this 
commentary might perhaps have been enlarged with a view to render it more 
accessible to persons not versed in Hindu Astronomy ; but the author would 
liave thought himself guilty of presumption had he pretended to improve any 
production that came from one whom he knew' to be so eminently versed in the 
science. 

The Tables which accompany the second Memoir, were procured from 
various sources. Those of Maracanda were borrowed from Mr, Davis’ Memoir 
on the Astronomical computations of the Hindus. The Solar and Lunar 
Tables, also those of the Planets, are due to Mr. Scott’s kindness. The Tables 
used for computing the Luui-solar Kalendar according to the precepts of Solar 
Astronomy (otherwise called the Vakiam process in the Peninsula) were fur- 
iiished by Ruttani Audi Sashya Sastri, a Brahmin employed as Native 
Astronomer ill the College of Fort St. George, to whom the Author owes a 
great part of the information he possesses on the construction of the Luni-solar 
Kalendar. 

These three Tables are, he supposes, the same as were given to the public 
manyvears ago, by Father Duchamp, though he is not perfectly certain of the 
fact. They are now very scarce in this part of India, for it was with difficulty 
that those referred to were procured. The rest of the Tables were either 
obtained from nati\e Indians, or constructed by the Author as occasion required. 

The third Memoir refers to the Indian Cycle of 60 years, called by the 
Hindu', the Yr'ihaspati Chacra. It expounds the three different ways according 
to which it is computed ; viz. thefirst according to the Surriali Siddhanta, (used 
north of the River Nermada )—{he second on the precepts of the Jyautistava, 
a book on Astrology, used in some of the Northern Provinces of Bengal, but 
little known in Southern India— and the third being the Cycles used by tiy: 
Tcllingas, which fnerely consists of 60 solar years. 
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In the three above mentioned Memoirs the Author takes as data all that has 
appeared in Mr. Davis’ two Tracts on the Astronomical computations of the 
\ Hindus in the second and third volumes of the Asiatic Researches. On the 
contrarVj what appears new to him (though perhaps not so to certain scientific 
readers) he will endeavour to exrdain to the best of his abilities. 

The fourtli Memoir expounds the construction of the Mahoramedan Lunar 
yeaCj and furnishes a General Table (inserted after the Solar and Luni-solar 
Chronological Tables) shewing the commeiicement of every year of the Hejira, 
from the origin of the aera to the Lunar year corresponding with A. D 1900 ; 
accorditig to the Julian Kalcnd.ir, as low down as the year 15S2; and from 
thence according to both, down to the end of the Table. 

The Appendix contains several Tracts, the first of which exhibits Tables 
for computing the Solar and Luni-solar Aharg.anas from an assumed epoch to 
ajiy proposed instant of time, without ha\ iog recourse to the rules of the Sasfras. 
The second contains a particular method for expounding dates found on old 
inscriptions, the only vestiges of which may be cither the name (or numeral) of 
tire rear according to some of the Hindu Styles, or the Sun’s apparent place in the 
Hindu Sydereal Zodiac, at the lime of the commemorated event. The third gives 
a sliort Chronological Tract, written for the purpose «)f facilitating tiie reduction 
of any date proposed according to Hindu Solar time, to the dates of the 
principal ancient and modern mras : and the fourth a specimen of the Hindu 
Kalendais and Ephemerides. Next follow four Fragments containing matter 
which may interest all sorts of Astronomers ; after which the work concludes 
with a Glossary of the S.inscrit Astronomical terms contained in the text, of 
which it is also an Lidex. 

The Author o\ves,perhaps,so.me apology for having extended in several instan- 
ces, his speculations to very remote periods, both in past and future ages ; the 
necessity, or even utility of which, are at 6rst sight not very apparent. But 
those who are at all acquainted with any .system of Astronomy, and particularly 
with that of the Hindus, need only be reminded that it would have been impos- 
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sJhle to atffmpt any construction or analysis depending thereon, without 
subjecting both to the test of time, in the revolution of ages, and what might 
appear to the uninformed a mere affectation of research and accuracy, will be 
judged by the former to arise out of the peculiar structure of a system of ]"{ 
Astronomy, the correctness of which rests on the immense scope of its cycles 
and the vast intervals of its epochs. 

This last consideration will indicate the quantum of labour which the present 
research has occasioned ; for if it be considered that altho’ most Hiudn formul® 
are very simple, even for the solution of the higher problems, yet the immense 
dimensions of certain quantities, expressed in natural number?, and amount- 
ingin some cases to thirteen places of figures, renders for handling them, the 
use of Logarithms totally unavailable, and the European as well as the Hindu 
computers are compelled, in most cases, to remain satisfied with that perpetual 
and unwieldy instrument of Hindu Astronomy, the Tiirasica (or rule of three) 
for expounding the minutest as well as the most comprehensive quarjtities. 

It has been objected by some Gentlemen who have read these Memoirs in 
manuscript, that the Author has entered more deeply into the theories of Hindu 
Astronomy than was necessary in a work which referred principally to Chro- 
uoiogy ; but to this observation he may be permitted to answer, that for any 
Kaicndar like tliose now used in Europe, where it was agreed to give to the 
months an arbitrary, but permanent duration, and to equate the years by 
certain peiiodical intercalations, the recurrence of which was ch'arly deter- 
mined, there was no difficulty in devising a perpetual Kaicndar for enabling 
any persem tolerably well informed, to convert any date proposed in one style 
into another, without the assistance of llicory. 

But the case is quite different when referred to any sort of Hindu Kaleudar, 
where there arehaidiv any instances of an arbitrary distribution of time, for 
excepting' some occasional C^hepas (a constant number added or si'.btracteil in 
certain con putatmns to make the time fit a particular epoch) arid some com- 
plementary fractions of days added to the begumiiig of cei taui Solar years. 
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iu order to complete the time due to a given number of mean &)Iar revolutions, 
the course of the Asters remains as uninterrupted ia the Kiiendar as it is in 
their orbit. 

As the singular form of the Indian Patras (or Ktlendars) mav he a matter 
of curiositj to Europeans, the Autlior has frui^lared and inserted at the 
end of tl;e volun;e, the first page of the Rivi and Cktndra P anckangum 
(Solar and Luni-solar Kaleadars) for the year of the C diyiig 43:23, coinciding 
with A. D. 18*24, and containing the first inoiitii of t!ie respective years, with 
their usual astrological appendage, tioih being unlike those of any other nation, 
ancient or modern. 

The S dar K deodar is computed in Solar, and the L'inl-solar ill Sydereal 
tim”, and with different elements, which accounts for the difference of epochs 
assisned in each to the same plioBiiomenae (amounting sometimes to 8 hours and 

minutes in flus or vdnus of European time), a circumstance which so operates, 
that the New Moon which is predicted ia the one for a particular day, is, on the 
fame spot, and computed perhaps by the same Astronomer, of;en registered for the 
next, in the other ; a remark not to be neglected by Clirono!o<rists when they 
attempt to fix an epoch with precision by means of old Hindu Kilcndars. 

The Author readily admits that there must be many faults in the present 
production, some of wbicli may perhaps not be deemed altogether excusable 
by those who are versed in Hindu Astronomy. Of tlie little merit it may possss* 
it is not fur him to speak, but he may aver, without offending truth or 
modcsiy, that he lias neglected no pains to render it deserving of tlie patronage 
it has received, liusting that all liberal and candid readers wdl remember that 
in such mutlci s, 

" Optimus ille est qiii minimis nr^etnr.” 

Ij fore rT'>sin«r this iii’rcduc lion, the Author, in justice to the memory of the 
late Mv. Eili*, fiels bound ti* record in tins place, his iuk'iow!ed.:inent5 of the 
p rsona! stii^f iitce w'liieh he received fiom that Gentleman during the begin- 
niiig uf the pivseat research, and the patronage of the Board, of which he was 
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the senior Member^ which brought originnllj the work to the notice of Gorerti- 
nient. He stands under a similar obligation to Mr. Olircr and Mr. Richard 
Clarkcj Mr. Ellis’ successors in the superintendence of the College of Fort 
St. George. 

His thanks are also due to Mr. Hyne of the H. C.’s Medical Service, 
(a Gentleman well qualified for the task) for his trouble in perusing and com- 
menting the original manuscript, before it was ordered to be printed : and to 
R. Audj Shashya Brabniiiii, the Native Astronomer attached to the College, 
for his professional assistance during nearly two years that he communicated 
with him on the subject of these Memoirs. 

Lastly, the Author embraces this opportunity for paying a last tribute of 
respect and gratitude to the memory of the late Mr. Andrew Scott, of the 
H. C.’s Civil Service, for many valuable and important communications in 
a science which in past times, he cultivated with success, and without whose 
assistance several of the papers contained in this collection could never have 
been completed. 

Made AS, Hi March, 1S2j. 
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Those who Gnlij look ia this Book for that sort of informalion which 
requires no labour, and is to be obtained by mere inspeclion, are referred 
to the Indian Chronological Tables inserted at the end (f the I^oluine, 
The Errata will be found after the Glossary, 
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KEY TO THE MADHYAMA SAURA MANA 


PART I. 

General account of the Solar Sidereal and Citil ^earSf as used by the Tarnul inhabi- 
tants of the Peninsula of India, 

In most of the tracts that haye hitherto been published on Hindu Astronomy, or 
Chronology, it has been assumed that the reader was sufficiently well acquainted with the elements 
of these sciences not to require a second initiation ; a very mistaken idea, whether it be ptopa. 
gated in Europe or in India, and which, for obvious reasons, I shall not adopt on entering into 
the subject of this Memoir, How to open the elementary part of it without alarming the reader 
by a long series of definitions expressed in u dead oriental language, or how to reduce the 
preliminary notions which these definitions are meant to convey, to a convenient scope, without 
risking to become unintelligible, is an alternative which leaves only a choice of difficulties. On 
mature consideration, however, I have thouaht it adviseable to follow a middle course, and shall 
consequently present definitions to his attention only as they become necessary in the progress 
of these Memoirs, unless they be of a nature very general, and easily understood, 'What my 
expositions may lose by such an option from want of scientific arrangement will, I hope, be 
balanced by the advantage of this research being introduced under a less discouraging aspect. 

This first Memoir contains very little theory. The construction of the Solar year, such as it 
is generally used in that part of India which lies South of the river Narmada (believed to be the 
same as the Nerbudda), is extremely simple when compared to that of the Luni-solar year. The 
perusal of it, iherefore, requires little or no mathematical knowledge ; but it forms, nevertheless, 
an indispensable introduction to the latter ; and in order to render tliis part as efficient for that 
purpose as possible, a great portion of the following pages will be occupied by the exposition of 
certain mechanical rules, whereby the various circumstances of the common Hindu Solar year, 
may be easily discovered. The time consumed in becoming acquainted with these, will bo 
recovered with profit, when in the second Memoir, we come to treat of the Astronomical year of 
the Hindus, the whole construction of which rests on principles so dilferent from those of 
European Astronciny, that all elementary notions of that science must be laid aside for a time by 
the reader, if he be desirous to avoid the inconveniences which must necessarily result from 
premature conclusions. 



of the 

Solar year 
referred to the he- 
jiinrin^ofthe Lunar 
Zo'iuac by the anci- 
ent?, 

and lo that of the 
Solnr Zt»(ljac by the 
modem?. 


Cis.l and Sydercal 
accoant. 


The sensoDi. 


SKCTION I. 

Of the diviiion of Time into years, seasons, months, days, and fractions of the same ; prin. 
cipally according to ike Tainul Ka’endar. 

Abticle 1. 

The Tamul Solar year (as it is Improperly called in the Carnatic) Is Sydercal, it contains that 
space of time daring which the Sun departing from a Star, returns to the same. 

Ancient Astronomers (by which distinction I mean those who rejected all computations made 
in Solar time) accounted it to begin when the Sun enters the Lnnar mansion Js-aini, the first of 
the twenty.seven regular Naeshatras contained in the fixed Lunar Zodiac (*). But modern 
Astronomers, who regulate the year by the Sun’s revolutions without any reference to those of 
the Moon, account the year to begin, when that luminary enters the Sign Mtslia (the Indian 
Aries) of the fixed Solar Hindu Ecliptic. 

Each Solar month contains as many days and parts of days as the Sun stays in each Sign. The 
Civil differs from the Aitronomical account only from its rejecting fractions of days, each year 
and month being accounted to begin at Sun-rise, instead of the time of his mean entrance into 
the respective Signs; observing that if the said fraction exceeds 30 Indian hours (24 European 
minutes io^danda or guddia being the termforan Indian hour) which lapse of time is conceived 
to be the mean Iialf of the day, then the Civil year, or month, are accounted to begin one day 
later than the Astronomical ones ; whereas if the lime falls below that quantity, both coincide. 

The Hindus divide the Solar year into six seasons (called Riiu in Sanscrit) of two months each, 
the succession of which is always the same, but whose vicissitudes as to climate, depend on the 
place of the Sun’s Apogee in the fixed Zodiac, and the position of (be Equinoctial Colures 
relatively to the beginning of the Sydereal Zodiac. Their order and names, under all possible 
circumstances, as well as that of the months which they comprehend, are according to the Hindu 
and Tamul denomination as follows, (t) 

Hindu. 


1 Vasanta. 

2 Grislima. 

3 Varsha. 

4 Sarada. [ 5 Hemanta, 

6 Sisira. 

Chaitra K 

Vaisaeha T 

Jyaisiit'a y 

Ashar U 

Sravana 25 

Bbadra SI 

Tas 

Aswina nj^ 
Caitiga ^ 

UL. 

IMargasiras ITl 
Faushia Vf 

Magha f 
Phalguna XS 

Poongoni H 
Chaitram f' 

Vyassei (j 

Auni n 

Audi 25 

Auvani 

Faiafhsi ng 
Arpesi 

Cartiga fT( 
.Vlargali Vf 

'lye J 

Maussi zx 


(♦) The Sol.ir and Lunar moveable Zodiacs are called Trnjiical ; and their pnsition, relatively to the Sydereal 
ones, depends on the precessioaa! variation; called Cranli Fata-guti in Sanscrit. 

(+) U will seem extraordinary that the Tamul Asiroaomers should have adopted a different distribution of tho 
months of their Solar year when referred to the seasons, from that of the other Hindtis. Such, howcvei, is the 
case, for according to them, the months an-1 seasons arc arranged t.s ftilluws: 


1 Vasauta. | 

1 8 Grishma. 

3 Var^h<i« I 

4 Sarada. 

5 ilemanta, j 

1 6 Siitira, 

Chivitram Y' | 
Vyasbci Q i 

[Auni n 

Audi S 

Auvani i 

|i*aralusi | 

lArprj-i 

1 Cartiga Iff | 

M argali Vf 

MtiUshi ^ 

1 roongoiu 


which advances the Tamil seastms by one month throughout the j ear. • i 



( 5 ^ 

The nsn’.cG cf (’.r ftTrWe Sigr.s of llip Zudipc are 


1 

T Mesha, 

2 

Q Viisha, 

3 

n Mldhuna, 

4 

S Carcata, 


^ ^inln, 

6 

Cany a, 

7 

ij; Tula, 

8 

n\ Vrischica, 

0 

f Dhanus, 

10 

Vf llacara, 

11 

^ Cumbh'a, 

l‘> 

X Mill. 


The twdve Signs togcthe" are called the Rasi Cliacra^ or Circl" of the Signs. The Ecliptic 
Cranti ^landala. and the Equator Nari Mcindala. Their respective Poles Vrnvns. 

The names of the months used in the ''urriah SiJdlianta are the same as those of the SignSj 
adding Mass thereto. Those of the Tamuls are 


1 

Chaitram, 

2 

\’iuss( i, 

S 

4 

Audi, 

5 

Atirani, 

6 

7 

A rpt si. 

S 

Cat (iga, 

0 

to 

Tye, 

11 

ftlaussi, 

12 


Acni, 

Parutasi, 

Margali, 

Poongoni. 

The narr.ts cf the same months used more generally by the Hindus are 

Ashar, 

Aswlna, 

Paushj-a, 

Chitra. 

The latter names are used by the Tellingas for thuT Luni-solaryiar, v.ifh this only difference, 
that as the common Ltini-solar year, called Chandra Mans, is acccunted to begin with the new 
Moon ■wtiis.h pr( ced'.'s the commencement of the Solar year, the Lunar moittb Chitra begins, and 


1 

Vaisacha, 

2 

Jaiih'ta, 

ct 

O 

4 

Sravana, 

6 

Bha'dra 

6 

7 

Cartiga, 

8 

MirjiJjiras or) 

9 



Agruiiayan, ) 


10 

filagh. 

11 

Piialguna, 

12 


Phulgiina ( nds the jtar. 

The Hindus have a great variety of ways of cousideii.ng the day, and of fixing its duration. 
The principal are, 

lo The Saian, cr natural day, is flie time between two consecuthe San risings, therefore the 
Sa'.an days aie of raiious dutatioii, even under the Equator. 

Accr'dir.g !o ihe ancl' nt Sastias, or inspired hooks, the Savan day is divided into 60 elhatas or 
ghatica-d.in 'a.s ; the dhifa 60 vinailiras, the vi'iadica 6 pninacalas ; tho pranacala 10 vipala*. 

?o The Sai ra CEv is cl.e iiuif driing v.iiii h the Sun describes one degree cf the Ecliptic. These 
tints are tin tefore longt r or shorter, as tlte ‘'uu is n(r.r his Apogee or Perigee. They are divided 
in the same pror.ortions as the Swan days but with different names, viz. Danda, vicala or pala, 
ptcnacala, ^or reqiirntioa) enstaevh. 

Astronomers sometime divide tin.e in minuter parte; thus the vipala, or castacala into 00 


The figm of the 
Zediac. 


Ntm?! of the Eclip> 
tit auU Itquator. 


Of mnntht Earrial) 
iSidabaoU. 


TaBul loeutht. 


Briital montlis. 


The spaee of time 
r;. Ii»(! vnrious- 
Ij couaidereil. 


f « ) 

alipalas, the allpala info 3800 nimeshr.s or twinklings of the eye, on account of which this sort 
of time is denominated Murfa, meaning as above. 

3". The Nacshatra day, which is also frequently called Saura, with a different meaning from 
that formerly mentioned.— -It is Sydereal, being the time between the same point of the Ecliptic 
rising ticice ; or rather the lime between the Equinoctial points (called Ayana) rising twice. 
These days are accounted to he equal to one another throughout the year and are used by the 
>’^aniaa of (h» «nh- Tamul Astronomers who compute in Solar time in their preparatory operations; being always equal 

diviiir.ni of the day 

accordisj t!) Uie Ta- to 60 guddias, subdivided sexagesimally into viguddias, paras and suras, which denomination! 
Biuli. 

are also used in Lunar computations. It is proper, however, to observe here, with a view to avoid 
future donfusion, that the measure of time called guddia means also an arc or portion of • 
Nacshatra (or Lunar mansion) of 13o 20', which is likewise subdivided into viguddias, paras, 
&c. having no immediate reference to time. 

The fractions of the Solar day used in this Memoir are invariably the last mentioned. Th» 
Lunar day or Tidhi will be noticed more conveniently in its proper place. 

The names of the days of the week are common to all styles and prevail all over India. They 
have the same signification as those used in ancient and modern Europe, and are as follqwss 

Sun 

Moon 
Mars 
Mercury 
Jupiter 
Venus 
Saturn, 

The unequal portion of time assigned to each month, dependant on the situation of the Sun's 
Apsis, and the distance of the Vernal Equinox (called Mesha Ayana) from the beginning of the 
Time of the Sua sigu Mesha, is also affected by the difference of time which the Tamul Astronomers assign to the 
Northern*'aBif Sou- Sun for moving through the Northern and Southern signs of the Ecliptic, the time for the former 


Names »f theSajiaf 
the weak. 


1 

Sunday 

Ravi.vara 

<J 

Monday 

Soma. vara 

3 

Tuesday 

Mangala.vara 

4 

Wednesday 

Bhuda.vara 

5 

Thursday 

Guru.vara 

6 

Friday 

Sucra.vara 

7 

Saturday 

Sani.vara 


thera ki(oa. 


The Civil Solar year 
of SSh aii4 S8S daya. 


being 186 days, 21^ 38m 24^, and for the latter 178 days, 8h 34m 6*. The odd hours and 
minutes of which they apply to the beginning of the year and months ; and being so distributed 
they do not require the assistance of Leap, or Bissextile years, because they reckon the Astrono. 
mical beginning of each, from the hour and minute over 365 days when the last year and month 
expired. 

The Civil year, however, it of 365 and 366 diyi, like that of the Europeans, the latter being 
de termined by the rejection of fractions, as was already hinted at page 4, and not by any regular 
intercalatioB, It results from this arrangement that Civil time is sometime longer, sometime 
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jliorter than the Astronomical. Thus according to the Tamul computations the month of Atni 
of the year of the Cali yug4S17 (June 1715) commenced on Thursday at 41;a<i. sO's'^s- after 
mean Sun rise, which exceeding 30 guddias shews that it begun 14s. SOrig. after Sun set, and 
BO by the Civil reckoning the first of Aunt felt on Friday the 11th, instead of Thursday the 
10th of June ; and as it ended on Monday the 12th of July, it follows that the Sydereal month 
of Auni was of 32 days, and the Civil only 31. In the same manner, as the following month 
began on Monday the 12th July at 21?. 2S». 18 b- (below 30 guddias) and ended on 
Thursday the 12th August at 495«<1 40^. 20p. (above SOs- ) it follows that the Civil month wat 
of 32 days, and the Sydereal only 31. 

From these preliminaries vre shall be enabled to discover by means of the fracHon of the root 
or initial feria of the month Chaitram and Solar year (called Soota dina) whether it l)e one of 
365 , or 265 days according to Civil account, but we must previously show how the Tamuls com» 
pute the beginning of their years and months. 

In order not to crowd unnecessarily the matter on the reader's attention, I shall assume for 
the present that he knows that the Hindus have imagined, among several others, four grand period* 
which collectively taken form one of 4320000 years, called a Mahay ug or great period of con- 
junction of the Planets in the beginning of the Hindu Zodiac — that these are called the Safya yug, 
the Tretayu!!, the Devapar yiig and the Cali yug ; the latter of which (that in which we live) 
consists of 432000 years, and that of these years 4025 had expired in A, D. 1824 — the current 
one being the 4926th (of the Cali yug). We need therefore carry our present speculations no higher 
than the beginning of that era, at the Tamul Astronomers are contented to do when they com- 
pute their Solar K ilendar, 

Arti cli 2. 

-Ku/e for finding ihe mean epoch of the commencement of the Tamul Solar year. 

The Tamul Astronomers have adopted the Solar year of the Aria Siddhanta, the duration of 
which is 365'! 15? 31v 15p, in preference to that of the Surriah Siddhanta which is 365<i 155 31^ 
Slj) 24* (^*), and as they generally work in Solar time, they use it also in their Lunar corapu. 
tations : but this is to be understood only of the f^orthern Tamuls, called Vachij by their Southern 
neighbours, (I suppose on account of their usiug the Fakiam process in their operations), for the 
latter, who stile themselves Sittandij, employ another Solar year, of 3654 15s 31v 30p, and make 
vise of a Cycle of 90 years, the construction of which will be explained in a subsequent article, 

(*) According to the Aria Siddhanta there are 1577917500 dajs (called JTiiga dina) in a Maha yug or 4320000. 
Hence one year— — 365d. 15g. 31v.l5p. lodian time,385J, 6'i. 12ia. SOs. European time. Accord- 
ing to the Surriah Siddhanta the Fuga dina is 1577917S23, hence the year is — 3Sid 15j, 31 t. 

31 p. 24s. Indian time, and 363d. 6h 12m. 36i. 34f. European time. And lastly, according to the Sittandij, tha 
same expresaion U *334. ISg. 3lv. 30p. Indian time, and 36aJ. 81i. 12m. 3»i. airopean tinse. 


The four yugo. 


D i'ition of the 
Sjiar year Fachij 
35aii. !5g. 3iv. ISp, 


Sittandij 303(1. IDj, 
31v.30p. 



Rule for finding 
Akitr^amt, 


Soota dinti. 
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Rule Jor finding the Ahargana or lime elapsed from the beginning of ike Cali yug to that of 
any proposed year. 

the ** numeral of the proposed year in two places ; multiply the first by 365| and the 

“ second by 5. Subtract 1237 from the product of the latter, diride tiie remainder by 576, the 
“ quotient will gire days. Multiply the second remainder by CO and divide again the product by 

“ 576, the quotient will give guddias, and so forth to viguddias and paras Add theda^s, 

“ guddias, &c. thus found, to the product of the numeral into 3G5{, so shall the sum be the 
“ Ahargana sought, i. e. the time expired on the day computed for, since the oiigin of the 
Cali yug.” 

For the Soota dina or initial feria of the year, “ divide the sum of days above found by 7, 
the quotient will give the number of weeks expired, which neglect ; and the remainder will be 
** the odd day, over complete weeks, which counted from Friday (the day on which the week was 
V supposed to end) will give the initial ferla of the year sought.” 

N. B. — If after dividing the second term of the rule by 570, down to pat as, there is no remainder, 
it is a proof that the operation was well performed. 

Example. 

Let the year of the Cali yug 4847 current or 4843 complete, be proposed, wanted its Soota dina 


and time of the 

!• 

day OH which it began. 

Continued. 

4845 

4SiO 

60 

365| 

X 5 

Multiply CO 

24230 

24230 

scoo 

29076 

Sub._ 1 'j37 

Divide by .076 

14538 

17687«0 

22903 

Div. by ~ 576 

Qjotiont 6 viguddias, 

With a rerr..-.;n:lor of 141 

1211 30 

Quotient 39 days. 

J^iult. by 00 

J770001 30 

With a remainder of 529 

SOiO 

3« 

Mult. 60 

31740 

Divide by 576 

Quotient 55 guddias. 

With a remainder of 60 

D. G. T. p. 

Dir. by 576 

1 5 paras. 

Without a lemainder. 


Product of No. 1 1770001 30 

of No. 2 39 55 6 15 

Ahargana or Time expired 1770011 25 6 15 

4o 

7)1770041 2''28fi3 weeks. 

Remainder 0. which counted from Fiiday, learesFriday 
for the initial ferla, or Soota dina. ^ 
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• Answer. 

The year of the Cali yog 4847 began on a Friday at 25g 6v 15p after Sun use, and as the gaddlai 
do not exceed 30, the Sydereal and Ciril years begin on the same day. 

Father Beschi, from whom I hare borrowed this Rale, is silent on the Meridian to which it 
refers ; it is therefore necessary to supply that omission. 

The Hindus refer to two principal Meridians — those of Lanca, and of Ramissuram, more 
properly Ram.Ishura, 

Lanca is an imaginary place supposed to lie under the Equator, somewhat S. "W. of the Island 
of Ceylon ; it is one of the four cities {Yaeacoti being the first, JLancw the second, Bornacoti 
the third, and Siddkapuri the fourth) which are supposed to lie under the Equator at 90 degrees 
distance from each other. 

The Meridian of Lanca is supposed to pass through two other towns on the Continent of India, 
namely, Sannihita.saras, and Acanti, the latter, according to common opinion, being Ujjayini^ 
now called Oogein, which lies in 23“ 11' 30" North Latitude. 

That Meridian (in Sungscrcte Rec'ha) is supposed to lie 75« 63' IS'' (Sh 3« 33») East of Green, 
-wich ; and 73o 33' o" (dh 54'u 12*) East of Paris (•), and to this the preceding Rule refers. 

Ramissuram a. small Island, situated between Ceylon and the Continent of India, at th* 
entrance of Falk’s passage in the Streightg of Manaar, and is famous for its ancient Pagcda and 
Obserratory. 

It lies in 790 22' 5" (Sh 17<n 2S« 20"') Long. E. of Greenwich, 
and 770 y 50" (6l' 8o» 7» 30"') East of Paris. 

Its Latitude is Qo IS' 7" North. 

N. B.— This position was extracted from Colonel Lambton’s Trigonometrical Surrey, (f) 

Demonstration of the Tamul Rule for finding the Ahargana, and initial feria of the year^ 

called Soota dina. 

The first part of this operation, which goes to multiply the numeral of the proposed year of the 
Cali yug by 365|, requires no demonstration ; that multiplier including the 15 odd guddias 
(6 hours) ever the number of entire da^s contained in the year, which, as was before stated, 
consists of 365'' 15i 3lr 15 p (365'l 6h 12™ 30» £ur. time). But we are to account for the remain, 
ing Sir. 15i'. (12™ 30s Eur. time) by which the years of the Cali yug expired ought also to be 
multiplied. 

Npw, adverting to the process as disclosed at page 8, for the reason that the sum of rears is 

(•) Lanca may be supposed to lie very nearly SouOi ot Calicut, the Meridian of the latter place p.asiing oitlf 
Sd, dm. 13s. West of the Rec'ha of Lanca. 

(t) The Rules and Tables of MullUCarjanada, and BnlhLditty Callu, refer to the Meridian of Ramissurara. 


TheTndian principsil 
MendiaDS ; 

L-^nc.T, 

Raciisstiram* 


TIic Tarau! re- 
fers to tiie irieridiai 
of Lanca h place 
uuiicf the 


Demnrstration of the 
Rule. 
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• 

multiplied by 5, it fo!l-iws that you are to take only the 1.5th part of 31» ISp or 1875P, that is 
— 375p, or what is the same thing 6 | viguddias. 

Now to multiply successively the complete years of the Cali yug 4845 in terms of days, &e. 
ave are to consider that 6 | may be converted into this expression numerator expressing 

the number of minutes in a Tamul hour or guddia ; and as the Rule goes to divide the product 
of the elapsed years multiplied into 5 by 576, we have 48 15X5X ^-|'f 11^ 43x3 1 J---X 

eox jOXCO in which expression the first factor gives the product in da^s, the second iu guddiai, 
the third in viguddias, and the fourth ir.to paras. 

We are now to enquire why, having multiplied the years of the Cali yug expired by 5, we hate 
subtracted 1237 from the product. 

Observe that, if that number bo divided as before by 576 it will give S'l Eg 51» 15P, therefore, 

seeing that according to Hindu account the first year of the Cali yog began on the 4th day of 

the week at 51? 8 v 4 jP, and that if 1237 be divided by 576 the quotient vvill give d. c. t. p. 
as above stated, if we add both - - - . , 285115 

4 51 8 15 

we have a complete week - - . » * »7000 

£0 that this equation is merely contrived for the sake of counting the days in the Ahargana from 
i* complete period, i. e, the beginning of the week as it was then considered lo be, and this 
addition will be equally performed, whether you add it to the jear, or subtract it from the epoch, 
in which latter case however, it vvill be made to b<gin 24 8 g 51v 1 5p sooner than it ought, incroas. 
ing the Ahargana by thus much, which is the causa of the subtractive equation when that element 
is computed by the Tables. 

Ilirvic.g operated agreeably to the preceding Rales, you are to reckon from Fiidai/, because it 
was then taken to begin the week. 

But if 30 U wish to reckon from Sunday, you are to subtract t:co days from the above account, 
which will be done if you retrench twice 576, or 1 152, and if instead of 1237 you subtract 2389. 
Tile latter is (he practice of the Southern inhabitants of the Peninsula, called Siitandfj. 

The Rule and Example given at page 8 , as it includes the subtractive quantity 1237, is therefor© 
to be expressed as follows ; 


4£-'6x5- J?3T, oeoov 

X005= 


and this added to 4816X30; 
■ as before found 


B. e. 

: 39 55 

: 177000 1 30 


V. 

G 

0 


p. 

15 

O 


- - 1770041 25 6 15 

and we are to reckon from Friday, But if you wish to reckon from Sunday^ it w!ll-b« 

STS X60J=™=;374 55S 6v 15p. 
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N. B. — It freqnendy occnrs, fn the course of research, that it is expedient to compare the 
jihargana elicited by the Rule, with that which may be procured by means of the Tables, It is 
therefore necessary to warn the reader, that although the Ahargana vtseA by the Northern Tamul 
Astronomers is constructed so as to reckon from Friday, yet if we seek the initial ftria of the 
year, for the same account, by means of Table I, (page 1 of the Tables , we are to count the 
root of the days inserted between parenthesis, from Sunday, which is not the case when using 
Table XLVif^ page 06, where the remainder after division by 7 is to be told ofl' from Friday! 

Article 3. 

On the manner of compiling the beginning and d iration of the twelve months of the year. 

In the present position of the Suii’s Apsis ( Ravi.Mandocha) which only mores at the rate of 
1' in 517 years, and which at the end of the year of the Cali yug 4816 (A. D, 17451 was in 

2> 17o 17' 10", 4 from the first point of the Hindu Zodiac — and of the distance of the said point 
from the Equinoctial colure (Acanansa) which increases 54" in a year, and was at the end of the 
same year equal to an arc of 18o 41' tJS" IT ', the separate duration of each of the twelve 
months of the Solar year Jn the aggregate always equal to 3554 15s 31 r i 5 i>) was as follows: 


IIfngm,. Tamul. Benoal. Tamul, 



Soil r 

Mo! fho. 

Solar 

Mo^tHs. 

Duration, 


Siibir 

?,lonfhs. 

Solar 

IMonf Is, 

Duration, 

1 

Vai'-acin 

Chaitram 

d a, V. 1). 
30 55 32 1 

7 

Cartiga 

A I pesi 

li. g. V, p, 

29 54 7 1 

o 

Jai^h'ta 

Viassei 

31 24 12 i; 

8 

Margasiras 

Cartiga 

29 30 2 4 2 


Ashar, 

A uni 

31 36 38 1 

9 

Paushya 

M argali 

29 20 53 1 

4 

Siavana 

Audi 

31 28 12 2 

10 

Magh 


29 27 16 1 

5 

Biia'dra 

Auvani 

31 2 10 1 

! 1 

Piialguna 

JMaussi 

29 48 24 1 

G 

AfW'ina 

Paratasi 

30 27 22 1 

J 

> 

12 

Cliltra 

Foongoni 

30 20 21 2 


iSow if it be required to find the Aliargaiia, and inidai ftria (Soota dina) in the beginning of 

each Solar month of thecurrent yearof the Caliyug 4S47, having found the same for the beginning 

of the year by the general rule given at page 8 ^or by means of Table I), all that need be done 

is to add successively thereto the abstract duration of each month, as above exhibited, and 

_ How to compute tha 

dividing as usual by 7, the remainder counted from Friday (or if the Table be used the Root bysinniug »ail dura- 

tiuli uf tiic moiiUifa 

between parenthesis fioni Sunday) will give the Soota dina sought. 

The following example will answer for all possible cases, when cemputing in Consequentia.Hh^ 
quantities for each month must of course be subtracted when uoikiiig in Aaf^dentia. 


(•) 9tli April N. S, 





( 

12 

) 







ExAjir 

LK. 


« 




Bt the R 

ULE. 


Br 

THE TaeLSS, 



D. 

C. 

V. 

V. 

Inifial Root of 

D. 

G. 

T. 

9 . 

1770011 

2.5 

6 

15 

A. C. 4847 

(5) 

25 

6 

15 

SO 

65 

32 

1 

Table III. 


65 

32 

1 

1770072 

20 

38 

16 

Monday 

0) 

20 

38 

16 

.31 

24 

12 

1 

(3) 

24 

12 

1 

1770103 

41 

60 

17 

Thursday 

(4) 

44 

50 

17 

31 

36 

38 

1 

(3) 

36 

38 

1 

1770135 

21 

28 

18 

Monday 

(1) 

21 

28 

18 

31 

28 

12 

2 



28 

12 

2 

1770166 

49 

40 

20 

Thursday 

(4) 

49 

40 

20 

SI 

2 

10 

1 


2 

10 

1 

1770197 

51 50 

&c. 

21 

Sunday 

iP) 

51 

A-r 

50 

21 


Aliarjana for tlie beginning 
of A. C. 4347 
Abstract dur. of Chaitram 

Ahargana 1st Viassei 
of Viassei 

Ahargana 1st Aunt 
of Auni 

Ahargana 1st Aiitli 
cf Audi 

Ahargana 1st Aurani 
of Auvani 

Ahargana lit Faratasi 

Here the process by the Tablj indicates at once Sundft^ ; but if we bad worked merely by the 

Kule for the lit of Paralu.ci, it would be 7' 17701S7 252885 weeki 
w ith a remainder of 2 

»hich counted from Friday, gives equally Sunday. 

Article 4. 

On the Civil years of 365 and SC6 days. 

Before entering into the manner of expounding the initial feria of the Hindu Solar months 

for the European concurri.ig date, we shall consider the effects of the operation of the fraction 

of dayi annexed to the number of entire days for each month, already hinted at page 4, 

- The number of registered days contained in any Solar month depends on the value of tho 

oaji how discover* saiuc inv 

•d- ‘be first Ahargana in the year, which is variable. This fraction combined with 

those of the remaining months (which abstractedly are constant) determines the character of Ih 
year, by which is meant whether the Civil is one cf 365, or 366 days : because when the sum, 

or difference, for any month exceeds 59g 59v 59p, its initial feria paises suddenly fiom one day 
to its next. 

the^Roo't^ bj D. c, T. r. 

And jf you add thereto the collective Pvoots up to the month 'Jye V? (Tabfe'nY) 1^4) ^6 46 12 
Tou have the Sootadwa for Maussiss . . . Tuesday ( 2 ) 59^^~59 

Tuesday, which if expounded in the European Kalendar with the Dominical Letter F, as shaU bo 
wn hereafter, will elicit Tuesday the 12th February Sydereal account. 

But if the same Root 
be only encreased by 


Year of 3ffl Civil 


•nd you add for Tye as before - 


1>. 

(5) 

o. 

53 

T. 

13 

4- 

F. 

47 

1 

(^) 

53 

13 

48 

(41 

6 

45 

12 

P) 

0 

0 

0 
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or. Wstiiesilay (lie !3(lt Fibruary; and bo the month Tye whifh had boforo only 25 Kalendar 
daj B, v. ou'.d ill the latter case count 30, and the following month Poongoni K) which had SO days 
before, would now only count 29. 

This circurnstauce, which generally operates so as to exchange the value of two near months, 
so that their sum remains the same, yet sometimes produces a different result, and determines a 
Leap or a common year. 

B. e. T. p. 

Thus let the Root for the beginning of Chaitram and year be . Wednesday ^3) 69 69 69 

And suppose that being expounded ivith the Dominical Letter G it brings oat the 
llth of April, add one paia thereto . . - - - - -4-1 

Thursday (^4) 0 0 0 

then you have 2'hursday the 12th April, and the Civil month Chaitram, which in the former case 
counted only 31 days, will now only count 30, without an equivalent in the next month. 

But it will be further shewn that, whenever the Root for Chaitram and year exceeds 4Jg 28v 44p 
the proposed year invariably counts 3C6 days; therefore in the present case, the said year would 
become a common instead of a Leap year, which it W'ouldhave been. 

Generally the European date concurrent with the beginning of Chaitram and year is an Index 
which points out whether the Hindu Solar year propounded, consists of 365 or 366 days in the 
Kalendar, which (to use common language) I shall in future call Common and Bissextile^ altho’ 
the latter do not recur by arbitrary intercalations, as is the case in the European Kalendar. 

The same date also indicates the limits of the beginnings of the 11 remaining months of the 
same year, when referred to our Kalendar, in a manner that cannot be mistaken, notwithstanding 
the great variety of combications of which the Roofs are susceptible. 

Rcle. 


lo Whenever the fractional part of the Root ivhich elicits the beginning of the year falls 
“ below 44g 28v 44p, or up to it, then the year counts only 366 dajs in the Kalendar.” 

27 “ And when the fraction amounts to 445 28'- 451' then that Civil year counts 366 days.” 

The demonstration of this precept flows from what has already been said : for e. v. p. 
let the fiaction of the initial ftria proposed be . . - . 44 28 45 

Add the fraction of the Root for cue ^ear complete . . . 15 31 15 

You have for the sum . . . _ , -14 000 

that is, oue entire day over and above the sum of days independently of the fractions. 

Example I. 

On the beginning of the year of the Cali yug 4856 (A. D. 1754), the initial Root d. g. v. p. 
is found to be - .... . _ Tuesday (2) 44 47 30 

which if expounded with its Dominical Letter F, will give 9th April N. S. 

iNow if ^ ou add thereto the Root for one complete year (Table 1) _ . (1) 15 31 15 

You have beginning of - - » . _ Thursday (4) 0 18 45 

tile year of the Cali yug 4857 ; 


# 


Whvn the n«ot of 
Chaitr.im exceeds 
4 Ij; ySv 44p the year 
is of 356 days. 


Hoot f(jr the Iiesria. 
uin? of Chaitiaai 
and year expnunded 
into l.uropean time 
—an Index whicli 
shews whether the 
year consists of 305 
or 3o6 days, and 
indic.vtes the limits 
of the other 11 
months, 


How to discover a 
coiumuu year. 


A Bissextile year. 
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which Thursday being expounded with its proper Dominical Letter E, falls on the 10th April 1755, 
and shews that the year of the Cali yug 4836 (or Saca 1677) count* 366 days in the Kaleadar. 

Example II. 

f>. «. T. r. 

But if the year of the Cali yug48S2 (A. D. 1781), the proper Root of 
which is - ... - Monday (1) 43 51 15 

be proposed, and this Monday be expounded with the proper Dominical Letter 
G, it will fall on the 9th April N. S. 

Add as before the Root for one year - - -• - (l)l53115 

And you have the beginning of . - - Tuesday (2) 39 22 30 

the year of the Cali yug 4884. Now the said initial feria being expounded with the proper 
Dominical Letter F, falls also on the 9th of April N. S. (A. D. 1782), and the corresponding 
Christian year being a common one, the Tamul Solar year is one of 305 days. 

Having calculated by these Rules the Tamul Leap years of 366 days concurring with the 
Christian year of the XIXth Century, they were found to fall as follows : 


Number of 
Leap years. 

Christian 

Years. 

Leap 
Years of 
the Cali 
yug con- 
curring 
with do. 

Years 
from the 
birth of 
Salivaha. 
na. j 

Number of 
Leap years. 

1 

Christian 

Year*. 

Leap 
Years of 
the Cali 
yug coil, 
curring 
with do. 

Years 
from the 
birth of 
Salivaha. 
na. 

1 

1801. 2 

4903 

1 

1724 

14 

1851.52 

4953 

1774 

2 

1805. 6 

4907 

1728 1 

15 

1855.56 

4957 

1778 

3 

1809.10 

491 1 

1732 1 

16 

1859.60 

4951 

1782 

4 

1812.13 

4914 

1735 i 

17 

1S63.04 

4965 

1786 

5 

1816.17 

4918 

1739 

18 

1867.68 

4969 

1790 

6 

1820.21 

4922 

1743 

19 

1870-71 

4972 

1793 

7 

1824.25 

4926 

1747 

20 

1874.75 

4976 

1797 

8 

1828-29 

4930 

1751 

21 

1 878.79 

4980 

1801 

9 

1832-33 

4934 

1755 

22 

1882-83 

498 4 

1805 

10 

1836.37 

4938 

1759 

23 

1886-87 

4988 

1809 

11 

1840-41 

4942 

1763 

24 

1890-91 

4992 

1813 

12 

1843-44 

4915 

1766 

25 

1894-95 

4996 

1817 

13 

1847-48 

4949 

1770 

26 

18.: 8.99 

5000 

1821 


Thus there happen to be 26 Leap years in the XIXth Century, instead of 25 as is the case in 
the Julian, and 24 in the Gregorian Kalendars (when the latter does not begin with a Bissextile 
year, as A. D. ICOO, 2000, &c.) which will serve to explain hereafter, why the Julian Kalendar 
recedes, by one day, and the Gregorian two days, from the Tamul Secular years. 

Article 5. 

^giniiing the II f/mtVs of the number of Civil dayt contained in the eleven last months of the year 

''Vith respect to the beginning of the eleven last month* of the year, and the manner of deter- 
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mining th^ number of ciril dayi contained in each in any particular year, the initial root of the 
year aiforda likewise anjindex from which the beginning of the eleven last months never recede (in 
their proper concurrent European month) more than tzao days — and never exceed hejowA four ; 
and furthermore shews, that in the present positions of the Sun’s Apsis, and Equinoctial Colure, 
the Tamul month ilfa;<rsi t::; (Indian February) is alone, and invariably that which anticipates 
the European date of the beginning of Chaitram in the New Style. (*) 

Thus if the 1st Chaitram and year of the Cali yug 4847 be found to fall on the 9th April 1745 
N. S. the beginning of the month of Maussi will fall on the 8th February 1746 — and if the 
Ist Chaitram and year of the Cali yug 4918 falls on the lOth April 1816 N, S. the 1st of it| 
month Maussi will fall on the 9th February 1817; and no other month la the year will be 
subject to the same subtraction. 

This consideration reduces the limits of the other ten months (in their concurrent European 
months) to the compass of four days, to be added to the date of Chaitram in its proper European 
month. 

Thus if the 1st Chaitram of the year of the Cali yug 4915 falls on the 11th April 1813 N. S', 
none of the other months in the same year will begin later than the 15th of its own concurring 
European month, or earlier than the 1 1th. 

These limits being less than a complete week, never leave the least doubt, when converting 
Tamul into European dates, into which of the four weeks and fraction of week the initial feria of 
any Tamul month elicited by the Rule, should fall according to European account. 

With respect to the Syderealand Civil duration of the Tamul months of any proposed year, 
it is manifest that since the initial feria of each month may be elicited by the Rule or the Tables, 
and since we possess the limits within which these must fall, any European Kalendar, or series 
of Dominical Letters, will suffice for determining the length of the proposed month. 

Thus let it be proposed to find the Sydereal and Civil duration of the Tamul month Ann! of 
the year of the Cali yug 4S56 (A. D. 1754-5). Having computed the iuitial feria and fraction 
for that month according to the preceding Rules, which are (vide Table a. c. v. r. 

X, page 13) - - - - . Tuesday (2) 4 3132 

and that for the following month Audi . . _ Friday (5) 41 9 33 

and the Dominical Letter for A. D. 1754 N. S. being F (+), if we fake Tuesday (A) to be the 

(*) Ib the Old Style Maussi falls always otis day and Ponngoiii two days (in their respertivs European 
concatrliii; months) behind the date of Chaitram, in its own European raunth ; hut the extreme limits continue to be 
fit't days, because the other tea months cannot exceed the European date of Chaitram in their proper concurreat 
»ionth,inore than three days. 

(+) Any Dominical Letter assumed at pleasure will answer the same purpose for the abstract duration of th« 
month without any reference to the Europeaa Kalendar, 


The limits of Mtiuv- 
si constant in the 
Gregorian year, al> 
ways — . 


Those of the atller 
10 mooUu always.^ 


TTow to determine 
the Civil and Syde- 
real duration of racli 
Tamul month of any 
proposed year. 
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•lit cS Auni, and count down to the Fridsy i_D' whlou falU betweon §3 and 3* daj Sj we Gnd that If 
•corresponds to the 32ft da^, Tuesday counted as one, which marks the.-first day of the Tamul 
-inonth Audi, and consequently that Auni (the month for which the computation is made) con. 
tains 31 days. 

Now the fractlon-of time annexed to the initial feria of Auni is 4s 31'' 32P which being beiow 
30 guddias (page -1), shews that the month begun at dai/ time, and therefore the Sydereal and 
Civil beginning coincide. 

But the fraction. of the initial feria of Audi is 41g 9v 33p, which shews that the month 1,'egan 
utnight time, therefore the Civil month commenced not on Friday, baton A'g/;/; f/ay following, the 
Civil and Sydereal account differing by one day — therefore the Sydereal month Auni is oi 31 days 
and the Civil of 32, 

This method is so plain, thataithough the proposition presents three feasible cases, viz. 1" IVhen 
the Roots are both below or above 30s, when the Civil and Sydereal months are of the same 
duration. 2# When the Root of the first is below, and that of the second above 30s, in which case 
the Civil is greater than the Sydereal ; and 3° When the first is above, and the last is below 
30g, in which case the Civil is shorter than the Sydereal month, yet the process being always the 
same, hardly requires any further illustration. For it is plain that if we wish to refer the same to 
the European Kalendars, provided the Christian date of iht initial feria of the year, and the 
Dominical Letters according to cither Old or New Style be given, then the date of beginning and 
duration of the twelve months of the Taraul years may always be known by their Roots without 
difficulty. 

Thus if the initial root of the year of the Cali yug 48uS be Tuesday {2>tj 4 IS 47v 30p — the 
Dominical Letter for A. D. 1754 Old Style be B ; and the date of the above Tuesday 29th of 
March, the Root for th-; beginning of Fvassf? being Friday (S'!) 40g 19'’ Sip, if we proceed as 
shewn before, it will be found to fall on the 29th April, and (counting Tuesday as one) the Tamul 
month Chaitram will consist of 31 days Sydereal and Civil account. 

And if the same be computed for the New Style, the Dominical Letter for 175 1 being F, then, 
if Tuesday \st Chaitram is said to fall on the 9th April N. S, Friday^ the initial feria of Viassei 
will fall on the 10th May, and the first Taraul month will consist of 31 days. 

Lastly, it is to be remembered when reckoning according to Civil account, that if the Civil month 
begins one day later than the Sydereal, it displaces by one, every succeeding day in the same 
month, and this until the Sun, by entering a new Sign, determines the future coincidence or dissi. 
deuce of the Civil and S) dereal dates of the ensuing month. 

What we have hitherto stated on the general construction of the Solar Sydereal year, will be 
frequently referred to in the course of this work, when it comes to treat of the resolution of the 
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Astronomical Lunusolar year by meant of the FaAiam procesij and Tablet, such as it is used 
by the modern Tamul Astronomers ; difiering in this respect from the Tellingas, who still adhere 
rigidly to the doctrines of the Surriah Siddhanta. 

The Tamul Kalendar is in itself as simple as the European, but as its columns record true tima 
for the particular place where it is intended to be used, and as its margin is loaded with a Tariety 
of articles foreign to its immediate purpose, which require a greater knowledge of Hindu 
Astronomy, than the reader is at present supposed to possess, it is indispensable, in order to render 
that acquirement practically useful, to furnish him with the means of conrerting dates proposed 
according to the Hindu Solar account, as explained in the preceding pages, into corresponding 
European dates and xice Tcrsa, and to that object we shall devote the remaining part of this 
Section. 

Should, however, the reader be desirous to inspect a specimen of the Ravi-Panchangum, or 
Solar Kalendar as it is published in the Southern parts of the Peninsula of India, he will find % 
translation of that part of it which refers to the first month of the year of Cali yug 4928 
(A. D. 1825), inserted at the end of all the Tables j for we hare already occasion for a greater 
number of technical terms in the present Memoir than is convenient, without adding to these 
a number of Astrological definitions, which cannot be dispensed with for understanding the 
Addenda of the Ravi Panchangum. 


Article 8. 


The manner of numbering the Indian years of the Cali yug, lohen referred lo European 
accounts. 


The number of years expired since the beginning of the Cali yug on the birth of Christ, 
Dyotihian account, are 3101 ; therefore, the current year A. D, 1 corresponds to part of the 
3l02d year of the Cali yug. 

It will save a great deal of future embarrassment to the reader if he notices particularly at thl» 
place, that according to established usage, the years of all the Hindu Styles are said to concur 
with that Christian year during uhich the last expired ends. Thus if the years of the Cali yug, 
or Saca, which correspond to A. D. 1822 be asked of any Indian, he will call it 4923 complete, 
because that Solar year ends on the 11th April N. S. of the said Christian year. But as the 
current Indian year 4924 begins on that day, and continues until the 11th April 1823, it mi-ht 
otherwise be more properly coupled with the latter — It is therefore a general rule, when any 
year of the Cali yug is to be deduced from the numeral of the European year to which it corres. 
ponds, that unity be subtracted from the latter before adding the epoch thereto ; which is the 
practice followed by Father Beschi, and that which is used in the Examples given at the end of 
thU Memoir, 


Of tlie nra Cati 
yvgam. 


sm 

4923 

For the immrrnl of 
the year (»f the Cali 
yu^, unity to be re- 
trenched frt»m Jhc 
European year be- 
fore adding;' tkff 
epoch 3192. 

Ibil 

3i02 


4923 
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JT'jf.i Salifaha&a. 


Kor tJie nnmrril of 
the ytat S»ca, 


Of (he Sira Vkra- 
IIMlJltjS. 


Article 7, 

Of the cera Salivahana. 

The beginning of the *ra Sallvahana dates from the birth of a Prince of that .name vrhos* 
history is connected -with Hindu Mythology : that erent is supposed to have taken place when 
S179 years of the Cali yug had expired, vrhich makes it fall 78 years afterthe birth of Christ, 

The years when reckoned according to that account are called Saca, but differ in nothing from 
the common Solar year, the elements of which were disclosed in the preceding pages. It is customa- 
ry in these Provinces, (and I believe in all parts of India) when dating any document, to couple 
the numeral of the jear Saca with that of the Cali yug. Thus if the current year be asked of 
any Native, he seldom fails (besides other distinctions) to say, for instance “ The year 4782 of 
the Cali yug, or Saca 1603.” 

Modern Astronomers make frequent use of this asra for abridging certain Astronomical coai» 
putations, as will be seen hereafter in the article which treats of the Cycle of 60 years. 

The current year Saca may always be determined by the following 

Huli. 


Let the year of the Cali yog 
complete be proposed 

Year Saca complete 

Let Anno Domini current 
be proposed 

Year Saca complete 


subtract 3179 


1CC7 


1745 
subtract 78 

1667 


Or if you wish to have the three successively by one operation for A. D. 1745 current, say 

1744 

• - ► 3102 


first 1745—1=1744 

Add the year of the Cali yug expired 

At the birth of Christ, you have A. Cali yug 
Subtract epoch of Salivahana 

You have the year Saca sought 


4846 complete 
3179 


- - - - 1667 complete 

and let it be remembered that the Christian year proposed concurs partly with the years of the 
Cali yug 4846 and 4847, and Saca 1667 and 1668, in the same manner that the first of each of 
these years corresponds partly with A. D. 1745 and 1746. 


Auticle 8. 

.0/ the ara Vicramadityn. 

There is another s:ra called f icramnditya, little used in the Southern parls of India. It nutn. 
bers the Luni.solar years, in the same manner as that of Salivahana does the Solar ones. 

Vii.ramadifya is said to have been a Prince who reigned 135 years before Salivahana^ and 
supposed to be one of his ancestors. Its epoch begins when 3044 years of the Caliyug were 
expired, i. e. 57 years before Christ; so that if any year of the Cali yug be proposed, and the 
last expired year I icramaa'ifja be wanted, which let it be A. Caliyug 4925, subtract 304 4 



( >9 ) 


therefrom, yon hare' 1881, the year sou 'ht. Or if the Christian year be proposed, which let be 
1331 ; add 57, and you hare 1881 as before, 

■ AatiCLE 9, 

Practical manner of determining the commencement of the Solar year. 

In order to dismiss what may be farther stated on the mode of determining the beginning of 
the Solar year, I shall obserre, independently of all computations, that there are scTeral ways of 
fixing the same practically. These consist in obserring the passage orer the Meridian of some 
yoga, or Zodiacal Star (the principal one of each Lunar mansion) the position of which is giren 
in the Hindu Tables. 

Thus Ilershana, the yoga of, and only Star in the Lunar mansion Chilra, is accounted by the 
Hindu Astronomers to be exactly six Signs in Longitude from the beginning of the Solar Zodiac. 
European Astronomers take this Star to be Spied Virginis ; so that when it is obserxed to pass 
over the Meridian at midnight any where, the mean Solar year ought to begin : alfho’ modern 
Astronomers account its Civil commencement to be on the ensuing Sun rising — Whether the 
original position of .the Star in Right Ascension and Declination from which the Hindu Astronomers 
have deduced its Longitude, have been wrongly determined, as is most probable, or that they 
advert to another Star, our determination of the first point in the Indian sign Aries by Spica Fir. 
ginis, gives a material diiference in the results. 

I have computed its Longitude for the year of the Cali yug 3600 complete, answering to 18th 
March A. D. 499, when it is supposed there was no Ayanansa, and also for A. C. 4911 complete, 
when the Ayanansa was 19° 39' 34" using De Lalande’s Tables, and the difference at the respec. 
tive epochs were 


Practical iletcrmi- 
nation of the 
Dill:; of the Sulor 
jear. 


f.fanner of deter- 
r.iiniiifr practically 
the beginning of the 
Solar year. 

By the yoga Her- 
shana or Spica Yir- 


Longitude Spica Virginis 30th '.rarch 499 - 

By the Ayanansa for Solar year Cali yug 3600 complete 


J>ongitude of Spica Virginis 29th March 1810 Julian Style 
By the Ayanansa for the year of the Cali yug 4911 complete 


65 

2* 

47' 

50" 

53" 

6 

0 

0 

0 

0 

Difierence 

2 

47 

50 

53 

6 

21 

11 

32 

55 

6 

19 

39 

54 

3 

Difference 

1 

31 

38 

55 

Ire epochs (he 

Lon, 

gitude ascribed 


to it,, a circumstance which would have retarded the beginning of the Solar year of the Cali 
yug 3601 by 2^ 20!> 7' — and that of 4912 by 14 l3h II' 36', 

Independently of Ilershana, the yoga of the Lunar mansion Revatl, supposed to be the same 
as ^ Piscium, and called by the Hindus Vaidhrity, is taken by them to be in the last point of the 
sign Min, the Indian Pisces ; or what comes to the same in the first of Mesha (Aries), so that 


The same by the 
yoga Vaidhrity. 


(») Some prefend (hat this coiscidence took place 30 years Iat«{ : but with these contend ing opinions hc have 
at present nuthing to do. 
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when it Is supposed to psss the Meridian any ■«here *t midnight, It should mark the mean 
S)dertal beginning of the Tamul month Arpcsi^ from which that of the year may be 
deduced ; but I beliere that in present times Indian Astronomers make little use of any Star 
for improTing their account of time, or their general system of Astronomy (*), and that they 
content themselves for all purposes. Civil as well as Astronomical, to observe the heavens in their 
Books and Tables. There can belittle doubt that this opposition of IJershana (Spica Of) and 
coincidence of I'aidhrif^ Pisciuml to and with the commencement of the Hindu Solar Zodiac, 
never had the precision which the Indians assign to them ; enough has been said, however, to 
shew that the manner of fixing the commencement of the Solar year indicated in (be Rale given 
at page 8, causes it to anticipate in present times the moment of the Sun’s entrance into the 
•ign Mesha (>") according l» their oxen Ayunansuy by an assignable quantity of no difficult 
resolution. 


SECTION ir. 

Account of the Tablet, 

This Section is exclusively confined to the consideration of the various processes and Table* 
by means of which the initial jeriae or roots of the beginning of Tamul years and months, 
treated of in the preceding Section, may be expounded into mon/A/y daies^ of the Christian 
Kalendars, for any epoch whatever ; without which Hindu Astronomy can only be to European* 
a subject of learned discussion, the resolution of which can be of no sort assistance for 
penetrating info the depths of Hindu Chronology, or for affording Indians any means for getting 
access into ours. 

The following subject, although of vital importance to the utility of the rest of the work, will 
therefore neither gratify the curiosity of scientific men, nor serve to elicit the polemic power* 
of Scholiasts. The Rules and Tables hereafter disclosed consider both the Julian and Gregorien 
accounts : the first of these could not be dispensed with, because the Julian Style was only dis- 
continued on the Continent of Europe on the 4th October 1582, when fen days were retrenched 

(*) There will be found a Noteat (he end of the Voiume, wherein it is bhewn how the beginning of any 
Hindu Solar year, as accoiinteu in the Ariab Siddbaota, may be so equated that the Sun’s mean Xaingitade, as 
elicited by the European Tables for that instant of time, be in all cases equal to the jiyaaansa due to the pro- 
|ioscd year. Now having equated the time of beginning of the Solar year 3601 (f\. D. 499) liyrthe formula 
given in that Note, the equation wa* found to be 2d Ufa lOm 5T^t. Enr. Time, or Indian n. e. v. r. 
Time - . . , . . . . - -f- a 28 12 24 

But the equation by f/erstiana was 2 d 30b 7m or • - - - , -f- 2 50 17 30 

Hence there is still a difierence of 
«r in European Time 8b 50a 3*. 


£2 5 0 



from^e nid month, and nntil the 39th March 1753 when the nme itjle vu adopted !n l&iglaad, 
and eleren days were retrenched for the same reason as had determined the Giegoriaa reterma* 
tion. 

The first step towards the attunment of that object is, to establish some expeditions m^hod 
for expounding the monthly date of any feria (or weekly day) that may be proposed in past, 
present and future times, according to the two European accounts abore mentioned ; and the 
most obrious instrument for that purpose is the Dominical Letter. But as the usual process for 
eliciting it is somewhat operose (*) and would take a great deal more time than the whole 
resolutions of the problem, I hare constructed two Tables which, in the space of less than 
three minutes, will enable the computer to elicit the same, for any year whaterer, with equal 
certainty. 

I shall now proceed to gire an account of the Tables belonging to the present Memoir. 

Table I and II, page 1 and 3 of the Tablet. 

1 notice these two Tables together, because they are both of the inrention of Father Betehiy 
and are found in the same page of his manuscript tract on the Division of Time according to 
the Tamuls. The first I shall consider in the present article; the second will be noticed in that 
which treats of the Cycle of 90 years, used in the Southern Prorinces. 

Table I gires at top of the 1st column, the Root of the Ahargana for the year of the Cali yng 
4801, complete ! the other quantities in the second column are the Roots of years from 1 to 100 
collectirely taken, the figures between parenthesis being the remainder of the sum of days affer 
dirision by 7, to be counted from Sunday in order to have the initial feria sought. 

If therefore it be proposed to compute the end of any year of the Cali yog, which let it be 4848, 
take 4802 therefrom ; and if to the quantify which marks the epoch in the 2d column you add 
44 years (the difference), the sum will be the Root of the end of the year 4846, or commencement 


(•) The following technical Rule in arlificiat Terse, extracted from Hutton’s Dictionary, will enable the 
reader to use tliiit of the processes which he prefers, obserting that the’ Dominical Letters of the ancient Julian 
Kaleudar is 4 places before tliat of the Gregorian, the Letter A in the former aosweriog to D in (be latter. 
(Uatkematical Dictionary, toI. I. page 395.) 

“ Divide the centuries by 4; and twice what does remain 
“ Take from (5 ; and then add to the number yon gain 
“ Their odd years and their 4tli } which dividiog by 7, 

“ What is left take from 7, the letter is given.” 

K. B.— The Julian and Gregorian Dominical Letters for every year from A, D. IfiOO to 1909 being given in the 
Solar General Table, the trouble of finding (he same either by Hutton’s rule, or that indicated in the text, becomes 
unneccfsary, for any of the years of the XVlItii, XVflltb, or XiXth centuries. 


The Ooasttiieal 
ter. 


Explanaliua of 
Tables, 


Table 1. 
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of 4847 ; and if from the latter you eahtract 3102 you will hare 1745, the year of Christ correa. 

« 

ponding thereto. 

But as Beschi always computed the end of the Indian Solar year by means of the Christian 
one, in order to elicit the former complete^ he retrenched one year from the latter, and used 3102 
the current year of the Cali yug, instead of 3101 the last expired on the birth of Christ, as has 
been obserred at page 17. The epoch given in Table 1 as that for 1700, is therefore truly that 
due to 1701. 

ExAMPta. 

Let the beginning of the Tamu! year which concurs with A. D. 1745 Gregorian Style, bo 
required. 

The year of the Cali yug for computation, as was shewn at page 17, will be 1745 — l,r:l744, 
or 1744+3102—4846 complete, if we use Table I ; but if Table VII (page 0), it will be 1745, 
both of which we will use once for the sake of exemplification. 


By Table I. 




By Table VII. 




B. 

«. 

V. 

p. 

». 

c. 

V. 

9 . 

1700 . (6) 

i 

n 

15 

Epoch Cali yug 4802 . (4) 

46 

40 

0 

40 . (1) 

20 

60 

0 

40 . (1) 

20 

60 

0 

4 . (5) 

2 

5 

0 

6 . (6) 

17 

36 

15 

Root (6) 

25 

6 

15 

of Ahargana (5) 

25 

6 

15 


which being counted from Sunday indicates Friday the initial feria of the month Chaitram and 
year 4817 of the Cali yug. The reader may therefore, use either Table as may best suit his con. 
venience. 

Itneed hardly be said, that the quantities in the second column are the Roots for one, two, three, 
four, &c. years, after division of the days by 7 : thus weeks + (1) day, the Root for one 

year independently of the fraction 156 31» 16P, and 365*1 156 3!v ]5PX100:ir 36526*1 52g 5 t Op 
and 5217 weeks with a remainder of (6) being the Root for 100 years, independently 

ef the fraction 52g 5v Op. 

Table III, page 3 of the Tablet. 

The contents of this Table will be better learnt by inspection, than by any explanation. I 
shall briefly state at this place, that in the first column will be found the abstract duration of each 
of the twelve months of the year according to the Ariah Siddhanta, and as reckoned by the moderu 
Hindu Astronomers, in the present position of the Sun’s Apsis and Ayanansa. 

In the second column will be found the Roots of the same as already explained, and in the third, 
are registered the collective Roots of the months as they advance in the year. 

Thus the abstract duration of Chaitram (Y'), and consequently its end, being n, c. r. P. 


indicated by the Root 
And the duration of Viassei g being 


(2) 55 32 1 

(3) 24 12 1 


(6) 19 44 3 
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the collectir* Root for tlie end of Viaigei will be (6)a 19? 44» 2p which is the second Root 

entered in the third column opposite to the Tamul month Fiasseij ond Hinda month Jaisk'tOf 

the Sun being then leaving the Sign Frisha H , and entering Midkuna n. 

The utility of the third column need not be insisted upon ; for it is manifest that if the Root 

for the end of the Solar month Auvani, or the beginning of the following month Paratasi 

were required, and if the posUive Root of the Ist Chaitram and year for A. C. n* c, t. f* 
4817 were, as before found (page 22) . - - • (5) 25 6 15 

You need onl^ take out of the 3d column the collective Root • • 26 44 6 

And adding both, you have - • • - * * (0) 51 50 21 

at once the Root for the beginning of Paratasi of the said year, instead of having to add suc« 

cessively those for Viastei^ Auni, Audi and Auvani, found in the second column. 

Table IV, page 5 of the Tables. 

This Table serves to convert hours, minutes and seconds, from one sort of time to the other. 
It is calculated on the respective European and Hindu division of the day, the former into 24 
hours, the latter into 60 guddias, subdivided sexagesimally into viguddias, paras, suras, &c. It 
requires no particular explanation, and the example given at the foot of the Table will suffice to 
show its application. 

Table V, page 6 of the Tables; 

It may justly be observed, that the Dominical Letter being a contrivance of European inTen« 
tion, and the manner of finding it for any year that may be proposed being known to the meanest 
Almanac maker, a separate article on that subject in this work appears superfluous. On due 
consideration, however, I found it so essential to the resolution of all Hindu problems of Astrono. 
my and Chronology, and the methods now in use for expounding it so very tedious, that I conld 
not dispense from treating of it in a particular manner before entering into the practical part of 
this Memoir. 

Table V is divided into two parts, the first of which shews the Dominical Letter, and day of 
the week beginning each J ulian Secular year from A. D, 0 to 2000 ; or from A. Cali yug 3102 to 
5102. 

The second part shews the same for the Gregorian Secular years from A. D. 1500 (before 
which epoch that Cycle was unknown) to A. D. 2000 ; or from A. Cali yugam 4602 to 5102, 
which I call the initial feria of the century from which the commencement of the Hindu odd 
years, cannot deviate more than 3 days of the Julian, and 4 days of the Gregorian Kalendars. 

The last section of this Table exhibits the same data from A. D. 0, to A. Ante Christum 4004, 
the epoch of the Creation, according to European Chronology; concurring with A. Ante 
Cali yugam 


Feriae lieginmog fli# 
ceoturies. 
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Table VI, page 8 ef the Tablet, 

This, like Tsbie y, is dirided into two parts, the first of which gires the number of days to be 

Feria which bc^di added to that which begins the century, in order to hare the weekly day on which any of its odd 

tne propoacil La* ' ' ' ■' 

rupeanjcsr, years begin, according to the Julian Kaiendar. The second part gires the same according to the 

Gregorian Style ; and both give furthermore the day to be subtracted from the weekly day 
which begins the century, according as the years are Common or Bissextile, for any year before 
Christ, Julian Style. (•) 

The figures in the body of this Table are so disposed, that they correspond to the number of 
days (0. 1. 9. 3. 4. 5. 6^) in the transrerse column at top, which shews the number of fieri* 
to be applied as before said. 

It may be expedient to warn the reader in this place, that the application of these Tables Is 
much more simple than their necessary explanation seems to imply. Attention is only to be paid 
whether the date is to be expounded in old or nea style, before or after Christ, to preTent'con. 
fusion. The process according to the rarieus cases is the same, the side of the Tables only yaries. 
But as the mechanism of this Memoir hangs priooipally on Table V and VI, an attentire perusal 
of the following examples is recommended. 

Example I. (Julian Style), 

Let It be required to determine on What weekly day the yefar 1745 0. S. begins, in order to 
deduce the Dominical Letter therefrom. 

lo Table V shows, part 1st, that the Julian year 1700 began on a Monday (the initial feria of 
the XVIJIth century). Now enter Table VI, part 1st, with 45 odd years ; you will find orer it 
in the transrerae column at top the figure 1, which shews that one day is to be added to Monday, 
in order to hare the feria beginning the Julian year 1745 ; i. e. Tuesday, 

Haring got this step and using any Kaiendar wherein the Dominical Letters are inserted (ride 
Kaiendar at the end) and taking the first letter A (which always begins the year) to represent 
Tuesday, yon find that the Julian Dominical Letter for A. D. 1745 is F ; and consequently that 
for the ensuing year, (which is necessary for expounding the three last months of the Tamul year) 
will be E. 

2d Part, 

Let the Dominical Letter for the same year be required according to the Gregorian Style. 
Table V, part 2, shews that the 18tb century began on a Friday (the feria for A. D. 1700). 
With 45 odd years enter Table VI, part 2d, you find oyer that number in the transrersa 
column at top, 0; which shews that A. D. 1745 Gregorian Style, also begins on a Friday. 

(•) The jears after Chriit da nor require that distinction. 

(+) Thii Table if in all caies t» be entered with the prufioied edd CbrCitiaa year, oyer a complete ceatory. 


Row te determine 
the weekly day on 
which (he Europeaa 
year begins, and de« 
duce the Dominical 
l.etter therefrom. 


Table IX, page 12 
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Inj Kikndar v/ill thtrcfore shew that since A (the first letter in the year) represents Friday, 

C is the Gregorian Dominical Letter for the proposed year 1745, and that B is that for the 
following year 17 IS, 

Ex.isiple II. 

The same for the feria beginning A. D. 1815, Julian Style. 

By Table Y, pa it 1st, the 19th century begins on a .S’rrnt/ryt .the initial feria for A. D. 1800J (*). 

Referring to Table VI, part Ist, with 15 odd years, you find 5 over it, to be counted from Sunday, 
i. e. Friday, tlie feria beginning the proposed year ; which sheas as before, tliat the Dominical 
Letter, J,.lian Stylo, is C, and the following BA, because iSIC is a Leap year. 

2r/ Pa. t (Gregorian Style.) 

By Table V, part 2d, the 19th century begins on a IVednesday ; and by Table VI, part 2J, (t) 

15 oad yeais j,ive 4, to be counted from Wednesday ; therefore the year 1815, Gregorian Style, 
begins on a Sunday, and the Dominical Letter is A, and the following year 1816, is GF, for the 
same reason as befoie stated. 

ObS FETATION, 

As the 17th, 21st, 25th, 29th and Sdd centuries, Gregorian Style, begin with Bissextile years, For the Grrgnriaa 

years 

the 1st part of Table VI, instead of the 2d, is to be used, because from that circumstance these 1609 

* ’ ’ £000 

years are assimilated to the Julian Style, the Secular years of which are all Bissextile. 

3i00 

Example III (Gregorian Style.) the 1st part of Ta- 

ble VI is tube used. 

Let th.e beginning of the year lOul iV. S. bo proposed. 

Table V, part 2d, shews that the 17th century begins on a Saturday (the initial feria for A. D. 

ICOO). 

BuiTa.b\eYl,part for 1 odd year, gires 2, wirch add-*d to Saturd.n/y gU9s IMondai/, 

Avhich is the weekly day beginning the year 1601j and whose Doiniaical Letter is therefore Gy 
and that for the following year F. 

Example IV. 

Let the beginning of the year 1009 N. S. be proposed. 

Table V, part 2d, shews that the 17th century begins on a Saturday. 

But Table V'^I, part 1st, for 99 odd years gires 5 ; Avhich added to Saturday, shews that the 
feria beginning the year 1099, is Thursday ; and consequently the Dominical Letter for that year, 

Gregorian Style, is D, and the following one C. 


(*) With A. D. ISOO refiT to Tahir V, part Is!, amt you fiml in column 3(1 lliul the 1st January of the said 
year falls on Sundai) Julian Stylo ; the Do.uinic.tl belters bei ig AG. 

(t) With the same year refer to T.ilile V', part 2d, ami in the Gist colainn you find tVednesdaJ, which is th® 
iui.ial fcl.ia of A. D. 1800 Gregorian Stylo ; the Doiniaical Leiter for that year boiiig E. 



Attention to be pr.i 1 
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ary time btfoie 
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Rule, 


EC a cotnmon 
> car. 


EC a Eitseilile 
jiar. 


A J 

Tlitis a vti’v FX^'e;l'.t‘oH 5 r!';P{]iod has Lr-cn instituted foi lindirtg the Doniip.ical Letter, and et»- 
poundlng all the K.:ntii5 and tlat s in any givc-ji year since the birtit o' our Saylo ar, according t<j 
Loth European accounts, so that thconly further attention which is to be p.au’, is to notice whether 
the year that follows the proposed one (the Dominical Letter of which is required tor exponnding 
the beginnings of Tye vf, Maussi and Pooiigoni K ), he a Common er a Bissextile one. 

We are now to consider how tbs Dominical Letter for any year before Christ, is to be defer, 
r.iinr.'l ; and tiiis is also done by help of Tabic \ and VI, with the followint; modific.iiions. 

A.a til? yeais ate counted increasing when ascending 'vom the birth of our Saviour, instead of 
descending and increasing in the contrary case, the numbers to be taken out of Table VI, part 
1 st and 2 d, areto be subtracted from, instead of added to, the weekly day commencing the century, 
for haring that which begins tlie given 3 car. The following Rule will proride for this case, 

!<’ If the aiven year he a Common one, use part 2d of Table VI. 

2o If the given year be a Uissexlile one, then use part 1st of Table VI. 

’ Lxvmple V. 

Let the Dominical Letter for the year before Chri.st 650 be proposed. That year not being 
divisible bv 4, without a remainder, is a Commo.n one ; therefore part 21, Table VI, is to be used. 

EyT able V, part 3d, we find that flie year before Christ 600 ( J ulian Style) begins on a Tucsdai^, 
and Table VI, part 2 d, for 50 years gives 6 , to be subtracted from Tuesday, i, e. IVednesday ; 
therefore the Dominical Letter for the year 550 (the 50th of its own century) is E, and that for 
640 is D. 

Lx.^mple VI, page 8 of the Tables, 

Let the Dominical Letter for tlie year 636 before Christ be proposed. That number being 
divisible by 4, without a remainder, the year is Bissextile, and tliereforo part 1 ^/, Table VI, is to 
be used. 

Now- Table V, part 3d, shews that tlie year before Christ 600 began on a J\ ednesday, and 
Tal# VI, part Is/, for SO years gives 3 to bo subtracted from Wednesday, i. e. Sunday, therefore 
the Dominical Letters for (he year 530 Ante ChiLlum are AG. 

N. B — Thecau=eof tills difference is occasioned by the order of the years counted before 
( .li.st to i.ig reversid, and tliat the second I.etter when the year is Bissextile, is to be taken in 

, i.<r 

instead of Conscc’iodia, as is done for 3 ears after Christ Thus, if G were the 

L -'tor pvedaet d by tlie Rule for years before Christ, (he second Dominical Letter would be F ; 
but in at-cf-r.dii'g iiom the sam.c, tii.it Letter will still be G (ss given by pait 1 st, Table VI). and 
the setotid i. titr must be A. If we use part 1st, instead of 2;1, there will be no possibility of a 
mistake. 


Havii ? 


JJo'x to d^tern ,'ne the monthly by means of the zesehly date. 
found meens to eiisii the Domiuic.il Letter for any given year in all possible case* 
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ar.d styles, there remains no difiSt-uity for finding the feria on Trhi :h any monthly date of (he 
same year may full. But the conyersc of the proposition is by no means so appa' ertt, because 
as we have seen, the manner of fixing the beginning of any year or month, according to. the 
precepts of Hindu Astronomy, whether Lunar or Solar, is by determining the feria on which 
such an occuneiicc falls; and as tliere are four weeks and a fraction in every month, there is a 
doubt on which of these, the weekly day elicited by the Rule may fall. 

For the rrsolution of this problem we are to hare recourse to the General Index, the theory of 
wliith was given Article 5, pags 15, and to'l'able V and VI, as shewa in the following examples. 

Ex.vmple I. 

Suppose that we have found by the Rule given at page 8, that the 1st Chaitram and year 4830 
fell on a Sucra.vara (Friday), what may the monthly date of this Friday be ? 


I. 

For the Dominical Letter, and the Christian year to°be registered, we have 4S30 — 3102=1728, 
and let the J tilian date be first rc (puired. 

!I. 

Table V, part 1st, shews that the 18th century began on a Monday. 

Table VI, part 1st, for 2S odd years, gives 0 ; therefore the year 172S began also on a Monday 
and the Dominical Letters (the year being a Bissextile one) are GF. 

111 . 

Again Table V, part 1st, shows that the year Cali yugam 4802 current (corresponding to our 
Secular year 1700) begun on the 28lh March O. S. and the year 4902 on ihe 29tli of the same 
month, therefore the Friday sought must fall within two dajs of either of these two dates, and 
referring to the Kalendars, it is found to fall on the 29th IMarch O. S. Q. E. In. 

Example II. 

The same, Gregorian Style, 


I- • 

Table V, part 2d, sliewi that the ISth century New Style, began on a Friday. 

Table VI, part 2d, for 28 odd years gives G days, therefore the \ear 1728 began on a Thursday 
and tke Dominical Letters were DC. 


IT. 

Again Table V, part 2d, shews that the year Call yugam 4802 began on the 8th of April, and 
4902 on the 10th of the sam* month, therefore 4830 must have begun within two davs of those 
limits; and reftrrir.g to a Kaleiidir we find, that the given Sucra.yara (Friday) fell on the 9th April 

Q. E. L 

Examples might be multiplied, but ?sas the process (which is extremly simple) is in all cases the 
eam.e, I shall turn to the resolution of the beginuliig of the last eleveu mouths of the ya*r. 


R oT tU# 

Eur'»pe."n dit-' hy 
me. ins of the weekly 
(late of the Hinda 
Rule. 

]>e£*nuing of the 
jear, 
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rx’olti' irn of the 
l.iDt uviiiilia 

i>f i.»c V wi^r. 


Account of the Tahl;s coniimiid. 

y,'p havp sl-.cwn srpugo 15, that the beginning of the Tarr.nl year, t.h.n resokcd into 
Europeai. tlrac, is an Index which indicates the limits between which (he first day of erery month, 
besides Lhaiira,n, mast fall, in its proper concurrent month ; and that the montldy date sought 
never recedes more than two days from the same (in the particular cams of the montli .ilaussi :t. 
r.ncl Poon.'oni M ), and never exceeds it for the remaining 10 months more than four days. On this 
data we proceed as foibiws : 


Ex VilCLC I. 

Let it be proposed to expound on what nunith ana day of our Gregorian year 1745, Ravz-vara^ 
Ist Paiatasi Tlh, A. Cm. 4S47, happ.cns to fall. 

» 

■\Ve find by Table HI, that the Tamul month Paratasi, concurs with our month Septemimr ; and 
by the Pvule at the foot of Table I, that the IstChaitram and ) ear Cali yugam 18 17 began on a Sucra- 
vara (PiiJav), which being expounded according to the Hide given in this Article, is found to fall 
on the 9tb April G regorian Style, and consequently that tlic- Ist Paiatasl of the said jear cannot 
have fallen befoie the 0(h, or after liie 13th of S'-p'ember. Lastly, wo liavo found that tho Dumi. 
luical Letter for 17 45 was C, and for 1/ 46 13, X. h. 


With these data ref riing to any Kalendars, it follows that Ravi.vara, the Sunday to be 
expounded, fulls on ihe Mlh September 17 15 Grego.i.ui Style. 

■Tile same, Jniicn Siyie. 

But if we rcq jire the date Old S!)le, having found that the beginning of the same yrar fell on 
Sucra.vara (Frli’ay) the 29th of March, and that the Dominical Letter was F, reasoning as 
before, it will be found that the same Ravi.vura falls on Sunday the 1st September O. S. 


1 pff'rmr'd d'lVS 

( f a' t . I'tJiv 

to be regir.cfctK 


With respect to the intermediate days of any month, it is plain that we need only count at 
many units as there are d.ays between the 1st of the month and the given date, and add (he sum 
to the Kuroptan d ite, and vice versa, subject to what has been said on the duration of the 
Hindu months, at Article 5, page 15, 


Ej£ VMPr.E II. 

1 bus it havnig been found that Ravi-vara, 1st Paratasi, A. Cm. 48 17, fell on Sunday (he 12th 
Sepfomhe r i7i j X'. S., if any other day, as Mansala-vara, 10th Paratasi, were proposid, there 
meeds only to apply 9 days to the 12th of September, and we find that the propcstd date falls on 
the 21st of the same mouth. 
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It is, howerer, to be remembered, that whea any European date, sshose concurrent may prore far 
adranced in the Tamul montlis, is to be expounded, as it is unknown of how many days the said 
month may be composed in the giren year, there remains a doubt to which Hindu month the said 
date may belong, which to resolre, the beginning of the ensuing month must be expounded (ride 
iMemoraada infra, page 30 and 31,) 


■When tbe European 
date falls near the 
end of the Hindu 
mouth, the hegin- 
niug of the ensuing 
one is to be ex* 
pounded and tlie 
dates estiibUshed in 
Asanicntia. 


Table VII, page 0. 

Although the practice of counting by years of Christ was only introduced in Italy daring the 
Vlth century, and in the North of Europe towards the Vlllth, under Charlemagne ; and eren 
then, that there were no less than eight different manners of counting the years of Incarnation 
(ride Art de VeriSer les dates, page it), yet Astronomers and Chronologists have found it expe- 
dient to establish an ex post facto Kalendar, which might serre as a common scale for measuring 
past and future ages, altho’ such a scale were unknown in the times referred to. Thus European 
Astronomers hare protracted the Julian Kalendar, for the purpose of extending their Sydereal 
Tables, up to the year 800 before Christ, because the ancient Chaldaic obserTations ascended to 
that epoch, haring preferred that division of time to any other, on account of its being more simple, 
commodious and uniform. For the same reasons, I hare been induced to extend the Tables of 
which Father Beschi was the original inrentor, to the aforesaid, and higher epochs. 

The only remark to be made on this Table is, that the two last columns give, viz, the second, 
the epochs for the Secular years from A. D. 0 to 2000, according to Beschi’s method, and the 
third, the proper Roots for the same years, the only difference being, that the former are for one 
year later, than the latter, as has been hinted at page 17. — These elements were both given, 
although either one could have been sufficient for the purpose of preventing mistakes when 
departing from Beschi’g system. 

Table VIII, page 10 and H of the Tables. 

This Table gives the Epochs and Roots of Secular ycari in ascending progress, from A. D. 0 
to the Creation, as indicated in the respective columns. 

The fourth column, Ist part, gives the absolute Root of the beginning of Chaitrara and year for 
the first 10 years before Christ, i. e, from A. Cali yugam 3102 to 31 12 ; and afterwards fr-om 10 
to 10 years, up to 3002, concurrent with Anno Ante Christum 100. The fourth and fifth columns 
* of the second part of the same Table give, the former the Epochs, the latter the Roots for every 
century as far back as A. A. C. 1000, and subsequently from 1000 to 1000 years up to A. Ante 
Cali yugam 903.2, the epoch of the Creation. 

Thus if the beginning of a year not given in the Table be required, take the Root of that 
nearest to it; and complete the Rule by adding thereto for the odd years taken out of Table 1. 
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ExAMrf.E. 


Note whether the 
jITTcn Luropeandate 
is likely to f.iil be- 
fore or after 1st 
Chaitram. 


When the given date 
foils l)efore that 
which begins the 
century, lake i— I 
for the notation of 
the year. 


Let the beginning of Chaitram and year OS, Ante Chrlstam, bo required, concurrent with 
A. Cm. 3001. 

Root for A. C. 90, Table Till, part Isf. column 1st • 

Subtract 8 years from Table I. . . . . 

Begluning of Chaitram and year .... Tuet 

II. 


Epoch A. D. 0, Table Vlfl. • ^ . 

Subtract for 90 years, Table I. . . . . 

Subtract again for 9 years complete ... 

Because by notation the years are increasing in ascending. Table I. 
The same as before ... 

Table IX, page 12. 


D. 

c. 

T. 

p. 

(5) 

41 

OQ 

30 

(3) 

4 

10 

0 

C^) 

40 

12 

30 

been thus: 


D. 

a. 

V. 

p. 

(1) 

16 

46 

15 

(i) 

16 

52 

30 

(e: 

59 

53 

15 

(4) 

19 

41 

15 


(.2) 40 12 30 

Exhibits the Oominical Letter for every day in the year. It requires no explanation. 


SECTION ly. 

MEMonjyDA to be referred to in expounding dates. 

lo In expounding any date of the month of March or Apiil from European to Tamul time, 
it is necessary, before noting the concurrent year Cali yugam or Saca, to see whether it is likely to 
fall before or after the 1st of Chaitram, which begins about that time. 

Ihus suppose the 7th April 1745 N. S. had been propounded, the process Indicated at page 18 
would have been merely 17454-3102=4847 (1G6S Saca) current. 

But as we may see (Example 1st, Part II iufra\ that the said year began on the 9th April, it Is 
plain that in this case, the current years Cali yugam and Saca, must be noted one less, and that 
the given 7th April falls on soraeof the latter days of the month Poougoiii A. Cm. 4810, or Saca 
1GG7. 

2<> When the given date falLs before that which is indicated in Table V, part 3, as beginning 
the century, then as the beginnings of successive years proceed like the xiynnansa in Consequen- 
tia (*), it is manifest that the year Cali yugam or Saca, instead of being noted x43l02, must be 
taken (x — 1) -|-3102. 


(*) During tlie present Pada. 
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» 

Thus if 3d April 1750 N. S. he proposed, since A. Cm. 4S02 (1700 — 1) is shewn in Table V 
to hate begun on the 8th April, it is manifest that the notation of the j ear must be (1750 — 1) 
►f-3102=:4851 ; or 4831 — 3176=1672 Saca, and not 4832 Cm. and 1673 Saca. 

But if the proposed dale be 9th April 1798, obserfing in Table V that 4802 ( 1700) begins on 
the Sth, and 4602 on the 10th of that month, ihsre is a doubt to which of the years 4900 or 4899 
Cali yugam, the given one belongs; but the resolution of the beginning of 4900 (1798-J-3102) 
will at once resolve the question, and the year may be noted after the operation. 

30 The notation of a date in Antecedentia ^as in the preceding case) when it falls within four 
days from the nearest beginning of the month, — or in Consequenlia, when it exceeds 28 days 
from the beginning of its own month, is also a matter of doubt, and must be resolved. In both 
cases this depends on the number of Kalendar days counted either in the preceding or in the 
current month. That is, if the proposed date happens to precede the 1st Chaitram ^or any other 
month) by a few days, its notation in Antccedcnda will depend on the number of Kalendar 
days counted in the preceding month Po/mgoni (or any other preceding month', which Poon. 
goni varies from 30 to 31 days, not depending on the preceding year being a common, or a leap 
year, as is the case in the European Kalendar. 

In the same manner, if any date in Paralasi exceeding the 28th, bo proposed, it will be a 
matter of doubt whether it does fall in that month, or in the following Arpesi^ because that month 
may vary from 30 to 32 days. 

In this uncertainty, the number of Kalendar days in the month where the proposed day seems 
to fall after addition or subtraction, must be calculated. 

ExvMrcE. 

Suppose we have found by the usual process that the 9fh April 1798 fell on the last day of the 
Tamul month Poongoni K ; is it to be registered in the Tamul Kalendar the 30th or 3lst of that 
month ? 

Rule. 

The 1st Chaitram and year Cali yugam 4900 (1798) having been found to fall d. c. y. p. 
on the 10th April, whose Root is ... . Tuesday (2) 7 42 30 

Subtract therefrom the Root for Poongoni, Table III, part 2 - —( 2)20 21 1 

Beginning of Poongoni 4899 Cm. ... - ^61 47 21 28 

Saturday, which expounded with its proper Dominical Letter G, falls on the 10<A March ; there- 
fore, in the present case, the Kalendar month Poongoni has 31 days ; and the date concurrent 
with the 9th of April is to be registered 31st Poongoni. But if we want its notation as a Civil 
day, considering that the fractional part of the sum which deteimines the beginning of Poongoni, 
Tiz. 47s 2lv 28p exceeds 30 guddias, the Civil beginning of that month is to be registered one 


Notation of date* ia 
anteceJentia or con* 
sequpiitia, how to be 
(ietermiued. 


Depends od the 
number of Kalendar 
da^s counted in the 
precedinat or cur- 
rent month— not on 
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sex tile >car. 


Var’ous lengths of 
the Tamul montiis,— • 
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The reJuetioB of 
epochs to differeot 
geographical posi- 
tions postponed. 


Jlec'ha the Meridian 
of Lanc.i, 


day later, i. e. on the 11th !March. Bat as the fractional part of the Root of Ist Chaltram 4900 
(7s 42v 30p) ii below 30g, both the CiTil and Sydereal day coincided on the 10th April, which 
makes no room for the Ciril adrance of the 1st Poongoni, and therefore the said Ciril month will 
hare counted only 30 days, and the proposed date, 9th April, must be registered the 30th of 
that month, 

4o We should now consider (he reduction of the epochs so computed for the Meridian of I.ancay 
to some other Meridian; which invoWes a great Tariety of considerations. 

With respect to the mere differenceof Longitude, the Indian is the same as the Luropean process. 
They make their mean epochs to occur sooneror later, as the place computed for lies East or M est 
of Lanca. The difference of Longitude of the principal places in India in degrees, Indian time 
and yojanas, will be found in Table XXXIII, page 43 of the Tables, as they are given in some 
of their Epheraerides, and will suffice to transfer the above mean epochs, from the Rec'ha (Meru 
dian) of Lanca to any other Meridian. 

But the case Is quite different, when the true epoclis, counted in apparent time from the instant 
of Sun rising, arc to be determined (as they arc in the Tamul Solar Kalendar) for any particular 
plate which has any geographical Latitude. For the resolution of this part of the problem, Hindu 
Astronomers have recourse to Trupical Astronomy and to Gnomonics, in which branch of the 
science they have shewn much ingenuity, and a respectable knowledge of Plane and Spherical 
Trigonometry. But the reader is not supposed sufficiently advanced in the knowledge of Hindu 
Astronomy, to enter now into such topics with any prospect of advantage. I shall, therefore, 
postpone what I have to say on this matter, to the time when we come to consider the theory and 
construction of the Chandra Nana, the Hindu Astronomical year, which is its proper province 
Meanwhile, I shall observe that, for mere chronological purposes, such as the resolution of dates, 
what has been said in the preceding Articles will bu found perfectly sufficient. 
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PART 11. 


To convert European into Tamui time, referred to a given Meridian, 


N OTHiNG can be more plain and simple than the Rule which elicits the weekly day marking 
the beginning of Chaifram and year, by means of the Tables : it remains the same and is 
equally expeditious for all possible cases near or remote, and may at pleasure be performed by 
addition or subtraction, as the computer may chuse to reckon from an antecedent or subsequent 
epoch. The result is equally certain, and as far as the day of the week is concerned it requires 
no Bija or Phala (correction or equation), like most other Hindu problems. Thus the Rule 
given at the foot of Table I, teaches us every thing required on this score; for if we take the 
epoch either from A. D. 1700 or 1800, viz. 

Table I. Table VII. 

Epoch 1700 . . (6) 2 11 15 Epoch 1800 (5) 54 16 15 

(1) 20 50 0 Tablel, 50g —(6) 56 2 30 


(5) 2 5 0 

Weekly day, Friday, (5) 25 6 15 


—6 


(6) 58 13 45 
(0) 33 7 30 
(5) 25 6 15 


we have equally Friday arising out of the Root (o) counted from Sunday. 

It would have been therefore superfluous to multiply examples, were it not for the resolution 
of the monthly European date concurring with the feria according to our reckoning, which 
(considering the interruption which our Kalendars are subject to from the introduction of bissex* 
tile years, and the two Styles) renders that part of the problem somewhat complicated. 

The following Examples have therefore been chosen, to exhibit every possible case where the 
notation of the Dominical Letter, on which every thing depends, may require caution or distinc. 
lion in order not to be mistaken. The perpetual and consequently fastidious repetition of the 
process will, I trust, be forgiven, on considering that the subject is a new one, and that when en. 
gaged in such operations, a reference to preceding Examples by diverting the attention, is always 
irksome and discouraging. 

Generally, when the feria is known, a glance at Table V (last column of each division) will 
always shew within the limits of three days for the Julian Kulendar, and four days for the Gre. 
gorian, on what monthly date the weekly day obtained by the foregoing Rule will fall. For if 
the Hindu year concurring with A. D. 1700, begins on the 2Sth, and 1800 on the 29th March 
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Old Styte, then the Friday above elicited must fall between the 27th and 50th of the said mouthy 
and it accordingly concurs with the 29th. And if the same beginnings fall on the 8th and lOtb 
April aVe» 5(y/e, then the same Friday must concur between the 7th and 11th of (hat month, 
and so it falls on the 9th. When very remote epochs are considered this approximation will 
generally appear s ufBcient, but we are not therefore to neglect the means of attaining a greater 
degree of exactitude. 

As whatever European date may be proposed to convert into Hindu time, is always clearly 
known to the computer by means of the particular designation it bears, a very slight attention 
to the notation of the date, to wit, whether it refers to before, or after the birth of our Saviour, — 
from the epoch of the Creation, or from that of the Hejira ; also whether it be according to the 
Old or New Style, will be sulEcient to remove any cause of uncertainty. 

Example I. 

Let it be proposed to find the Tamul concurrent date to the 9th April 17-15 Gregorian Style, 
under the Meridian of Lauca. 

Caotiok. 

Referring to Table V, part 2d, we find that in the Secular Christian year 1700, the Tamul year 
aoncurrent thereto began on the 8th April N. S., and in 1800 on the 10th of the same month, 
therefore the beginning of any year in the 18th century may fall from the 7th to the 11th April 
N. S; but it is doubtful whether the given date will fall in A. Cali yugam (1745+3102)— 4847, 
•r in 1744+3102— 4846. We mast therefore reserve the notation of the year until we know 
•n what day of our April tire Sydereal beginning of A. Cm, 48 17 will fall. (*) 

Rule, 

». c. V P. 

Soot flor 1700, Table I. - . - « i ; (6) 2 II 15 

40 years, do, ► - . - . . (1) 20 50 0 

4 do. complete - - . . . (5) 250 

End of 4846, or beginning of - - . . . 25 6 15 

4847 to be counted from Sunday, i. e. Friday. 

In order to find on which day of our April 1745 this Friday will fall, we are to proceed aa 
Ibllows : 

Table V, part 2d, shews that the 18th century began on a Friday ; and Table VI, part 2d, that 
45 odd years give 0 day to be added thereto, in order to have the day of the week on which the 
year 1745 began, which therefore remains Friday^ and shews that the Dominical Letter was C. 

(•) Vide Memoraniliim I". p:ige 30. Id all the fullowing Kxainples the years Cali yugam and Saca are noted in. 
iiie propusition US current: but the year comp/eie is always used in the resolution. For if 174a be proposed^ 
atsd n.ii be asctl ui the coaipuutian, it iiclear that we work for Cali yugam 4846 cadiiis or 1S4T cuinmeaciiis;. 
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IVow reierting f o Table V, part 2d, column 3d, we find thatthe beginning of the Tatanl 
(concurrent with 1700) fell on the 8th of April ; and as it has been observed that the b^ianiag 
of the concurrent year cannot Exceed that date by more than three days, referring to any perpetmi Table IX, p. 1*. 
Kalendar with the Letter C in the beginning of April, we find that the Friday elicited by the 
present Rule fell on the 9th April N. S. Hence we have the following 

Answer. 

The 9th April A. D. 1745 N. S. is concurrent with the 1st Chaitram and year Cali yngain 
4817 commencing, which shews the proper notation of the year. 

N. B. — As the Gregorian Kalendar was only admitted in England in the year 1752, it may be 
necessary to resolve the question according to the J ulian style, which is to be effected as follows : 

The same according to the Julian Kalendar, 

The Tamul Rule remaining as before, and the Root being Friday (5<1) 25g 6» 15P a common 
year, we find by Table V, part 1st, that the Secnlar year 1700 O. S. began on a Monday^ and for 
45 odd years. Table VI, part 1st, gives one day to be added thereto, in order to have the weekly 
day beginning the year 1745 O. S. L e. Tuesday^ and consequently that the Julian Dominical 
Letter for that year is F. 

Again, Table V, part 1 st, column 5th, shews that the Tamul year Cali yugam 4802 concurrent 
with 1700, began on the 28th of March, and that of 4902 on the 29th of the same month ; therefore 
4847 must begin within the 27th and 30th, and entering the perpetual Kalendar with the Dominical 
Letter F about that time, we find that the Friday to be expounded falls on the 29th of March,. <tc. 

Example If. 

Wanted the Tamul month and day corresponding to our 1st January 1813, Gregorian style, 
under the Meridian of Lanca. 

As the proposed dale falls considerably before the 1st of April, there can be no doubt but that 
we are to take (1813_l)-|-3102r:4914 for the notation of the concurrent year Cali yugam (vide 
Memorandum 2, page 30) and that we are to work with 1812. 


With 1800 refer to Table VII, you find Epoch i.- » . 

o. 

(*) 

e. 

54 

T. 

16 

r. 

15 

Root for 10 years, Table 

Do. for 1 year complete . . , . . 

(5) 

35 

12 

30 

(i) 

15 

31 

15 

Beginning of year and Chaitram 4914, . Friday, Suer a-vara. 

Is) 

45 

0 

0 


a 

leap year. 

To get now to the month «f Tye ')9 (Tamul January), take out of Table Ilf 





part 3d, the Root for Margali , complete . . . ’ 

(2) 

39 

30 

11 

BcgiRaing of Tye , ^ * Monday 

(1) 

•24 

50 

It 


Homa-vara, 
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IntJrdcT (o find tliewonthly date of tWs Soma.var 0 , we lauat fir»t determine ttat of the Fridaj 
on which the 1st Chaitram 4914, happens to fall. 

Proceeding as formerly directed, we find by Table V that the* 19th century began on a Wed- 
nesday, Gregorian Style ; and Table VI, part 2d, shews that for 12 years 0 day is to be added 
thereto, in order to have the weekly day which begins the given year ; therefore, A. D. 1812 also 
began on a Wednesday, and consequently the Dominical Letters (^the year being bissextile) are 
ED ; and lastly, as the date proposed falls on the beginning of the ensuing year, the Dominical 
Letter to be used is C when expounding the three last months of A, Cm. 4914 ( 1813 .) 

Now by Table V, part 2d, column 3d, it appears that on the Secular year 1800, the Taraul year 
began on the 10th April, and for 1900 on the 12th of the same month. Therefore, referring to any 
perpetual Kalendar with the Letter D, we find that Friday, lit Chaitram 4014, falls on the lOth 
of April 1812, 

Again, the Rule in the present Article has shewn, that the month Tye Vf (Indian January), 
falls on a Monday (Soma.vara). 

But since the month Chaitram began on the lOth April, no other month in the same year (besid* 
Maussi, which always begins one day sooner) can commence in its own concurrent month later 
than the 14th (side page 8), and as we refer to the first days of our January 1813, the Dominical 
Letter to be used is no longer D, but C. Hence, referring to the perpetual Kalendar with that 
Letter in the beginning of January, we find that the proposed Monday falls on the 1 1th January 
1813 N. S. the concurrent date to 1st Tye 4914. 

But the date which is proposed is the 1st January ; we have, therefore, an excess of 10 day-s, 
which will throw its concurrent Tamul date in the month of Margali J (Indian December) and 
must be resolved in Aa^e^denlia. (vide Mem. Si> page 31). 

In order to have the correct date in Margali after subtraction of 10 days, we must determine 
how many Kalendar days in the given Tamul year, that month contains, for which purpose we 
have the following process. 


By Rule (present Article'! we have the Root for Ist^ye vf. A. Cm. 4914 . n) *4 30 1*1 
Subtract Root for Margali, Table HI, . - ' - . (1) 20 53 1 

Beginning of Margali, . ^ . Ravi-vara (0) 3~37 10 

for which using the Dominical Letter D (because Margali is concurrent with December 1812) 
we find Stwdqy 13th December. Hence , 3 Id in December. 

— 13 


And as Tye began llth January 

Number of days in the month Margali 
From .which subtract 


18 rem. in Dec. 
• 11 in Jau. 

29 

- 10 in exceM 

There remains 19 
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Answii. 

Tlip Ist of January ISIS fall* on Sucrtuvara (Friday), 19th Msrgali, A, Cm. 4914. 

N. B It will be found by adding the Roots of the months T/e, Manssi, and Poongonf, Tabic 

III, part 2d, to that of the beginning of Tye, found in the present Article, that the ensuing year 
4S1 j and Chaitram, falls on Sunday, 11th April ISIS, which shews that the operation has been 
well performed (ride General Table of Solar years XlXth century, at the end). 

Example III. 

In the year of Christ 800, Easter Sunday fell on the 19th April Julian Style, AlezandriaB 
eomputatlon ; wanted the Hindu date thereof. 

As it appears from Table .V, part 1st, that the Tamul year Cali yngam 390S conenrrent with 
A. D. 800, began on ( JVednesdau) Bhuda-rara, the 20th March O. S. and that the Dominical 
Letters were ED, no further calculation is required for the 1st Chaitram of the said year. 

But the proposed date is the 19th April, which is 30 days more, therefore the date required 
.should fall on the 3Ist Chaitram, proriJed that month contains that number of Kalendar days ‘ 
to ascertain which we hare, as before, the following process. 

D. C. T. P. 

Epoch 800, Table VII, . . . . ; (0) 13 26 15 


Subtract one year for the Root, Table I, (vide Part I, page 13), » (1) 15 31 15 


Beginning of Chaitram A. Cm. 3902 

- Friday (5) 

67 

55 

0 

If wc wish to verify the operation to the above last Root 

. Friday (5) 


55 

0 

Add Root for the month Chaitram . - _ 

(2) 

55 

32 

1 


Monday (1) 

” 53 ” 

27 

1 


which Monday being expounded by means of the Dominical Letter D, about 20th April, (be. 
cause the preceding month began 20th March) we find 1st Vrassei {5 on the said 20th April,— 
therefore the month of Chaitram counts 31 days, and the Tamul date Ravi-varOf 31st Chaitram, 
answering to Sunday, 19th April, A. D. 800, has been well expounded. 

Exasiple IV. 

A Missionary wants to determine on what Kalendar Tamul year, month and day, Christmas 
• d.iv A. D. 1S12 Gregorian style, happens to fall; and wishes to note the current year from th« 
epoch Saca, that of the birth of Salividiana. 

Rule. 

The year Csli yugam current with A. D. 1S12 (1812+ 3102) is 4914 current ; but from 
what has been said at page 17, the concurrent year Saca is (4914 — 3179) 1735. 
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To proceed, using as befjre 1312—1. 


1 >. 

fl. 

T. 

w. 

Eporh for iSOO, Table Vlf, 

• 

VA 

04 

16 

15 

Add Hoof irr 10 vars, Table I, 

• 

(■■’) 

35 

1 ! 

30 

Do. for I 3 ear (omplete, do. 

- 


! 5 

31 

15 

Bt'giiu.iog of Ci.aiinm and year Saca 17J5 

. Fridii/ 

■ 5 / 

4'/ 

0 

0 


a 

U jp y ar. 


And to get to Maranli, (rodi in Dccember'i add Root fur 





Cirti.a rernphte. Table ill, pait 3d, 

- 

(1) 

13 

37 

1 

Beginning of Margali ... 

Sunday 

lo) 

3 

37 



We are now to expound lh( se, Fiiday, Ist Chaitram, and Sunday, Ist Margali, for which Tab!# 
V, part 2d, she\> ? 'hat the 16th n ntury begins on a JVednesday, and Table VI, part 2d, that for 
12 odd \ ears 0 is to be added to the said Wednesday, to have the day of the week on which A. D. 
181 2 begins; wriieh therefore a!io occurs on a IVcdnescUi^f and glres the Dominical Letter* 
ED, that ^ear being bijsext.ie. 

Now it appears by Table V, parted, column 3d, (page 6.) that the year Cali yugatn 4902 
(1800') begins on the 10th April N. S. and 11002 on the 12th, therefore the proposed year must 

fall about the 9th and 13th, which are its limits ; aud for reasons already referred to, that the 1st 

af Margali cannot occur earlier in December than the 9th, or later than the 14tb, 

With these data refer to the perpetual Kalendar with tlio Dominical Letter D, and you bars 
Friday, 1st Cliaitiam, and year Saca 1745 . lOlh April, 

Srrnda;/, 1st Margali, - . do. 1 3th December. 

But the proposed date is 25th December, which is 12 days later, therefore Christmas da;r 
A. D. 1812, falls on Sacra. raia, 13th Margali of the year Saca 1735. 


Ex. 4 sir LX V. 

The epoch of Hejira, or flight of Mahomed, occurred oa the 16th July A. D. 622 Jullaa 
Style : wanted its coucurrent Hindu date. 

Cavtiow. 


As the proposed date falls considerably beyond the beginning of April, there can be no ques. 
tion as to the notation of the years Cali yugam and Saca, which are, rii. Cali yug (G22-f-310t) 
?724aad Saca (3724 — 3179} 545, both current. 

Ruli:. 


O. e. ▼. F.n 


Epoch for the Secular year 600, Table VII, 

Root for 20 years, Table I, . , 5 

Do. for 1 year complete, . . - 

Sydereal begiuniug of Chaitram and year Cm. 3724 


(0) 29 16 15 

(4) 10 25 0 

. (n 15 31 15 

Friday, (5) 55 12 30 

a leap year. 



T». a. T. r. 
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And n pet to the Indian month Audi (S) June, add Root of 

Auni D complete^ Table ill, part 3d, « - - (4) 58 22 0 

Beginning of Audi A. Cm. 3724 « . « Monday, (1) 51 34 30 

Now to expound the Christian date of the 1st Chaitram and 1st Audi, we find by Table V, part 
Ist, that the Secuhr year 600 JulianStyle, began on a Friday, and by Table VI, that 22 odd years 
give 0 day to add thereto, in order to obtain the feria beginning A. D. 622, which therefore also 
begins on a Friday, lienee the Dominical Letter is C, JulianStyle. 

But Table V, part 1st, shews that the year Cali ytigam 3702 (600) began on the 19th March, 
and 3802 on the 20th, therefore 1st Cliaitram 3724, must fall about either of those days 
(page 15). 

Referring therefore to the perpetual Kalendar with the Letter C, near the 19Ui March, we find 
Friday, 19th March, for the beginning required. 

In the same manner, since the beginning of Audi cannot fall before the 13th, nor after tho * 

23d of June (ride Example II and IV), the same process s'lcws that Monday, 1st Audi, falls oa' 
the 2; st June ; and therefore, as the proposed date is the ICth July, that it will fall 23 days later, - 
i. e. oa the 20th of Audi. 

Answeb. 

The 16th July A. D. 622 falls on Sucra.vura, the 2Gth Audi, of the 3724th year of the Cali 
yug, and 545 Saca. 

Note — Too much attention cannot be paid when converting dates proposed in the J uliarz ityle 
into the corresponding dale of ihe Tamul Solar year. For altliough there is no danger of 
mistaking the European month which corresponds with the 1st Chaitram of the year sojght, its 
being always clearly indicated by Table V, yet if the proposed date be advanced in the year, 
as is the case in this Example, the eye, on taking out the European month, which let it be that 
corresponding to Audi, out of Table III, may hit on the 2d Section of that Table, where Audi 
corresponds to July N. S., instead of the 1st, where it answers to June Old Style. 

Thus in the present Example, if through mistake the month Audi were taken to answer to our 
July (as it does in the Gregorian), instead of June, which is the corresponding month of the 
Julian Style, then the 16th July would be made to fall on the 29th Aunt instead of the 26th 
Audi, which is its correct date. 

Exampes VI. 

An European lets a house on lease to a Nilive, for a certiin period of time, whii h is to expira 
on t; e tith .April 1833 ; the .Native wants to know on wiiat year, month and day of his own 
reckou.iig, his lease is to expire, » 
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Observatioit. 

As tlie ypar Cm. 5002 {1900.1} bo^inson the 12th April (Table V), there can be no Joubt 
about the notation of the year, which must be (lS33-[" 3102j 4S40CaIi yugam, or (4940 — 3179) 
1761 Saca, both current. 


Epoch for 1800, Table Vir, . » - . 

Root for SO years, Table I, - • - - 

Do. for 7 years complete, do. ... 

Beginning of Chaitram and year 1701 Saca or Cali yug 49l0 


- (s; 54 16 l'5 

. (2) 45 37 30 

(1) 48 38 45 

Wednesday (3) 28 32 30 

a common year. 


Te expound which, we find by Table V, part 2, that the 19th century begins on a Wednesday ; 
and by Table VI, for 38 years, that 5 days are to be added to the same for the feria beginni.ig 
A. D. 1838, i. e. Monday ; therefore the Dominical Letter for that year is G, Gregorian Style. 

Now the Hindu year 4902 concurrent with 1800, begins on the 10th April, and 5002 on the l£tb, 
therefore the conmencement of 4940 must fall about these limits. 

Referring, therefore, to the Kah ndar with the Doinisiical Leftsr G, near that date, we find that 
Wednesday, 1st Chaitram, falls on the lUh April, which is precisely the given date. 

.Answer. 


The Natlra IS to surrender the house on Bhuda-vara, Ist Chaitram, A. Cali yug 49-10, and 
Saca 1761, 


ExAMPtE vir. 

The Clironologisfs reckon that oitr Saviour was born on the 5th year before Anno 0 Dyonisian 
a;ra, from which circumstance we account our time 5 years too late. What is the concurrent 
' Hindu date with Christmas night of the said year ? 

Cacti ox. 


I» We are to notice when liking the Roots out of Table VIII for the odd years before Chrict, 
that as the centuries are increasing in notation whilst ascending, one more odd year is to bo used 
for the end of the year expired, instead of one less. Tims had the pioposed year bieiiA. D. 5 
current, we would have used 4 complete ; but basing to expound A. A. C. 5, we are to use 6. 

2® The given year is a common one. 

3® The proposed montii falls considerably after April ; and the notation fpr the year will there* 
fore be (3103 — 6) 3096 complete, and 3097 current. 

Rcle. 

Table V, part 3d, shews that the secular year Ante Christian jEra 100, began on a Fridat/^ 
and its Dominical Letters are CB ; the same Table shews also, that the Hindu year Cali yugam 
3003 concurrent therewith, began on the 13th of March Julian Style. 
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With the ye*r Cali yngam 305S referring to T*bk VII, we -find at once (not ^e epoch) 

but the Root for the proposed year. 

9. ,c. r. r. 

Sunday (0) 43 38 45 

And to get to the Indian month of December, referred to the Old or 

Julian Style, take the Hoot for Margalij Table III, . . (2) 39 30 11 

1st Tye '/f to be counted from Sunday, \. c. JVednesday . (3) 23 8 50 

To expound \ThK'h, we have noticed that the beginning of A. A. C. 100 began on a Friday 

and l"d)!e Vf, part 1st (the year being a common one) for 95 odd years gires Otobe added to the 
same for the ferla beginning A. A. C. 5, which therefore also commences on a Friday, and the 
Dominical Letter is C. 

Again Table V, part 3d, shews that the Hindu Solar year 3002, concurrent with A. A. C. 
100-1, began on the 13th March, and 3102 on the !4th, therefore 30S7 must hare begun near 
either of these monthly dates. Referring therefore, to the Kalendar with the Deminical Letter C 
about that time, we find that Sunday, 1st Chaitram and year, fell on the 14th of March. 

And as this is an Index which shews that the other months cannot have begun earlier than the 
12th, or later than the 17th, in their respective months (vide Example II and IV), the same 
process will shew that fVadnesdisy, 1st Tye, fell on the 15tb of December. We want therefore, 
10 days from the proposed date i^2Sth December), wliich added to 1st Tye, tire sum gives Saturday 
the lllh of the said month. 

Answer. 

The 25th December A. A. C. (the day on which our Soriour was born) answers to Saul.vsra, 
the nth Tye of the 3097th yearof the Cali yug current. 

Example VIII. 

There was a total Eclipse of the Moon on the 15th May 1631 Gregorian Style. What day 
was reckoned in the Hindu Kalendar when this Eclipse occurred ? 

Remars. 

Here wo are to distinguish between computing the time of an Eclipse, which is to be effected by 
* the resolution of time on principles totally different from those which regulate the Mudhyamn 
Saura Mann, and expounding the day which was reckoned in any Kalendar, (let it be ever so 
erroneous) when that event occurred. An Eclipse which was observed on any particular day 
cannot be controlled by any system of Astronomy ; and it’s prediction, when determined ot> 
legitimate principles, can only fail by a very small quantity : it may therefore, be classed with 
actual observation. The present question is, therefore, only one of Chronology, and not of 
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« 

Astronomy ; for U being known that the Eclipse occurred on a Thursday, all we hara to do i», 
to determine what date this Thursday did indicate in the Tamul Kalendar, to resolve it. 

This being understood, we shall proceed as usual. 

Caution. 


lo As the Secular year 1600 Gregorian Style, was a Bissexlile one, we are to use part Isf of 
Table VI for the number of days to be added to the weekly day beginning the century, to have 


that which commences the given year (or any other y^ear of the same century). 

S'! The proposed date falling in May, leaves no doubt respecting the notation of the year, 
w'hich should be (1631+3102)4733 Cali yugam and (4733 — 3179} 153 1 Saca, both current ; 
then with 1031 — 1. 

' Rule, 



D. 

G. 

V. 

Fe 

Epoch for A. D. ICOO, Table VII, 

(6) 

10 

1 

15 

Root for 30 years, Table I, 

^!L 

45 

37 

30 

Beginning of Chaitraro and year 1551 

Sica . . Monday (1) 

65 

38 

45 

1 get to the month Vyassei (Indiaii May), i 

a 

idd the Reot for Chaitram, 

leap year. 

le III. part Sd . - . 

(2^ 

55 

32 

1 

ling of Vyassei .... 

. . Thursday (4) 

51 

10 

4S 


In order to expound these, Monday, 1st Chailram, and Thursday, 1st Vyassei, we find by 
Table V, part 2d, that the Secular year 1000 began on a Saturday ; and for the number of 
days to be added thereto, in order to get the feiii beginning A. D. 1631, we have by Table 


VI ,part I, (vide Caution) for 31 years, 4. Therefore, the weekly day required was fVednesdayf 
and the Dominical Letter for that year E. 

Now by Table V, part 2d, column 3d, it appears that the Hindu year Cali yugam 4702 (1600) 
began on the 0th April, and 4802 on the Sth ; therefore, referring to the Kalendar about that time, 
we find that Monday, 1st Chaitrani, fell on the 7th of April ; and as the other months cannot 
begin earlier than the 4th or later than the 10th of their respective concurrent European months 
(E\jrap!t II and IV), we also find that Thursday, 1st Vyassei, fell on the Sth of May. 

But the Eclipse occurred on Thursday the 15tli of Slay, whicli is 7 days later, therefore the 
Bot.ition of the Hindu Sydereal time is Guru-vara, Sth J'linssei, A, Cm. 4733 and 1551 Sasa, 
under the Meridian of and at Lanca. 


OnSERVATION. 

M ith respect to the Civil day registered in the Kalendar, we are to observe that as the frac- 
tional part of the Root (5lg 10» 46i') of the beginning of Vyassei, exceeds 30 guddias, the 
Tamul month of that name must be accounted to begin, not on Thursday, but on Friday the 9th 
May , Civil time, which advauccs the notation of every day ia that mouth by one day. Therefore, 
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cn coniulting a KalenJar which gires only the Civil day^ should we want the Sydereal day C» 
which the Eclipse really occurred, we are to subtract one day, and suppose a fraction of at least 
30 gudiias reckoned from Sun rise, because the 9th Viassci so registered, is only the Sth with* 
fraction, as has been said. 

But the Hindu Patras generally predict the Eclipses for the time from true Sun rise, in separate 
articles, and independently of the Ciril day registered in the columns of the Kalendar. 

Exampli IX. 

There will be an Eclipse of the Sun visible in the Eastern parts of Asia, on the 11th January 

1899, at 1 l>i P. M. referred to the Meridian of Paris On what year, month and day, according 

to the Tamul Style, is it to be expected under the Meridian of Lanca? to be expressed in Solar 
Time (vide remark, preceding Example, page 41.) 

Cautiox. 

The date falling in January, the notation of the Tamul year must be (1899 — 1) 189S-f-310S 
zrbOOO Call yugam, or (5000—3179) 1821 Saca, both current. (Vide Memorandum 2® page 30), 
and the Rule must be worked with A. D, 1898 — 1. 

Hulk. 

*. e. ▼. r. 

Epoch for 1800, Table VII, - ; ; 2 (5)54 16 15 

Root for 90 years. Table 1, - . « - (1) 16 52 30 

Do. for 7 years complete, • . - - (1) 48 38 45 

Beginning of Chaitram and year A. Cal. 5000 . Monday, (1) 59 47 30 

To expound the monthly date of which, we find by Table V, that the 19th century begins on 
a Wednesday, Gregorian Style; and Table VI, part 2d, for 93 years gives 3 days to be added to 
the said IFed«es6?«gr, to hare the feria beginning the year A. D. 1898. The Dominical Letter is 
therefore B, and for 1899 A. 

Now to expound the Hindu date, we find by Table V, part 2d, column 3d, that the year Cali yug 
4902 (1800) began on the 10th April, and 5002 on the 12th, therefore 6000 must hare fallen 
near those limits, for which reason refer to Kalendar at the Dominical Letter B about that time, 
and you find Monday the 1 1th April, to be the required date. 

But the predicted Eclipse falls on the 11th January of the succeeding year, which to deduce 

D, C. T. P. 

To the Root of 1st Chaitram above found _ . . (1) 59 47 30 

Add Collective Root for Margali X , Table III, part 3d, _ (2' 39 35 11 

You have beginning of Tye vf, A. Cm. 6000 . . Thursday, (4) 39 19 41 

To expound this Thursday, we are to remember that as the Ist Chaitram of this Hindu year 
fell on the 11th April, none of the other months of the year can begin later than the 15th of it* 
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own concurrent month (ride Etampte II, page 35, and IV, page 37). Therefore referring to the 
Kalendar with the Dominical Letter A (because Tt/e fall* in January 1309) about that time, you 
find that 1st Tye falls on the 12th January of that year. 

But the proposed date is the 11th January, therefore the Eclipse will occur on the last day 
of Margali (the preceding month'', which may count 29 or 30 days. 

For the resolution of this case, obserring that 1 at Tye fell on the 12th January, d. c. t. 
whose Root was - - _ . . . (4) 39 17 41 

Subtract Root for Margali, Table III, part 2d, . - . — (1) 20 IS 1 

There remains beginning of Margali . • Wednesday (3) 19 1 40 

which expounding with the Dominical Letter B (because we return to December 1898), about the 
12th, we find this Wednesday falling on the 14th December. Hence from 31 days in 

December 31 
Subtract 14 
There remain 17 in Dec. 

Add 12 days the date of 1st Tye in January 7 Z . 12 

Number of days in Margali A. Cm. 6000 . . . 29 days. 

Hence the 1 1th January must be noted Bbuda-vara (Wednesday), the 29th of Margali, 

But the hour of the Eclipse referred to the Meridian of Paris 
was Uh P. M. which to reduce to that of Lanca, we hare h. ' " 

Hour at Paris - - . . 11 0 0 P. M. 

Aud to count from the preceding midnight « - 12 0 0 

23 0 0 from midnight 

Reduce to Longitude of Lanca from Paris, page 9, 4 54 12 E 

In European Time « , . lt> 3 54 12 from midnight 

o. e. r, p. 

Which conyerted inlo Hindu Time glyes, by Table IV, - 1 9 45 30 Do, 

And to count from Sun rsie . , Sub, 15 0 0 

There remains to be counted at Lanca - .. 0 54 45 30 from Sun rise. 

Answer, 

The predicted Eclipse of the 11th January 1899, which Is to occur at llh P. M. Meridian 
of Pans, was to be expected at Lanca, on Bhuda.vara, the 29th Margali, A. Cm, 5000 or Saca 
1821, at 54 guddias, 45 yiguddias, 30 paras after Sun rise or mean Solar time., 

Obsertation. 

As the fractional part of the Root for the beginning of Margali (]9glT40p as aboxe) 

falls short of 30 guddias, the Ciril and Sydereal day for the whole of that month will coincide,, 
so that the notation remains the same. 
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It Ttiij further 5e obierred, that retrenching the 54g 45» 40p from the ensuing Sun rise, th« 
Eclipse will occur at Lanca on the 1st Tye, 5s I4v SOP before Sun rise, to that it will not bg| 
Tisiblc at that place. 

Esampl* X. (*) . 

The most ancient Eclipse which has been transmitted to us from the Babylonians, occurred on 
the 19th March 720 bejoru Chris/, at 6h 48' P. M. reduced to the Meridian of Paris. — Wanted 
the concurrent Hindu jear, month and day, under ths Meridian and Latitudeof Lanca.- (Vidfr 
liemark, Example V'lII, p. 41.) 

Cautiok. 

The year 720 being divisible by 4 without a remainder, is a bissextile one, .and therefore we fire 
to use the 1st part of Table VI. 

The proposed date being 19th March, and Table V, part 3d, shewing that the year Cali yug 
3304 (^700 A. C.) began on the 7th of that month, and 3401 (^600 A. C.) on the 8th, there can bo 
no doubt that the notation of the year must be (3 102 — 720) 2382 Cali y ug. 

Rule, 

0. #. r. t-. 

Root for the beginning of the year 700 before Christ, Table VIII, part 2d, (0) 56 40 0 

.And for 20 years, Table I, . ... sub. — (^4) 10 25 0 

Beginning of Chaitram and year C ili yug 23S2 current, - Wednesday (3) 46 15 0 

To expound winch, we find by Table V, part 3d, that the Secular European year 700 began on 
a Thursday ; and Table VI, part 1 st, ^the year being bissextile) for 20 years gives 4 to be xu5. 
traded from Thursday, i. e. Sunday, for the weekly day which begins A. A. C. 720, and come, 
quently its Dominical Letters AG. 

Again, by Table V, part 3d, column 6th, we find that the Hindu Solar year concurrent with 
A. A. C. 700, began on the 7th March, therefore referring to the Kalendar with the Letter G 
about that time, we find that Wednesday, 1st Chaitram, and year Cali yugam 2332, fell on the 7th 
March 720 A. C. 

But the date proposed is the 19th of March current, or 18th complete; therefore adding 11 
days to the 1st, we have Ravi.vara \^Suiiday', the 12th of Chaitram. 

Now the Eclipse occurred at 6h 48' P. M. Meridian of Paris, which to reduce to that of Lanca^ 
■we proceed as before. 


(*) This Ev?.inj)Ie reffrs to another given ia (he Note for tqvatiiig the Ayanaiua to the Euruiieau Tahle^i 
given sA the cml of the volamc. 
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' * ‘ 

Time of Eclipse at Paris - - - 6 18 0 from Noon, 

To reckon from preceding Midnight . - + ^ 0 

18 48 0 from Midnight, 

Add Longitude in time from Paris to Lanca . -f- 4 51 12 

Time in European hours, m. & s. 23 42 12 Do. 

which conrerfed into guddias, riguddias and paras, by means c. t. r. 

of Table IV. gire . - - . 59 15 30 Do, 

And to reckon from Sun rise at Lanca • . — 15 0 0 

There remains time of Eclipse - - , 44 15 30 from mean Sun rise, 

Solar time. 

Answer. 

The Hindu time concurrent to that of the Eclipse which occurred on Monday the I9th March, 
A. A. C. 720, at 6h 48' P. M. Paris time, is 12th Chaitram, A. Cali yugam 2332, on liaruraraj 
at 44s 15r 30p after Sun rise, Solar time, at Lanca. 



>) 
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PART III. 

i’lall now piocecd to gire some Examples of the converse of the proposition, which 
differs on!)' in the manner of stating the question, the same Rule applying to both cases. 

Exasipi.e I. 

A P^ative applies to a Collector to farm certain lands, and wants a PoUh which is to bear 
date the 1st Chaifram, 174S Saca, What is the concurrent date with that epoch, according to th« 
European Kalendar ? 

Notation; 

Saca 17484-317ff=r4927 Cali yugam, 

and 4927 — 3l02rzA. D. 1825, therefore 1824 is to be used in the computation. 

H t LE. 

To find the beginning of Chaitram and year Cali yugam 4927, proceed w ith 1825, as before, viz. 

D. G. V. P. 

Epoch for 1800, Tabic Vir, . - _ (5) 54 10' 15 

Root for 20 years, Table I, - » - • » (4) 10 25 0 

Do. for 4 years complete, Do. . - -• - (5) 2 5 0 

Beginning of Chaitram and year 1748 Saca -■ • Monday (1) 6 45 15 • 

a common year. 

To expound the date of this Monday, we find by Table V, part 2d, that the Secular year Cali 
yugam (4902) 1800, begins on a JVedncsdaj/, Gregorian Style; and 25 odd years, by Table Vf, 
part 2d, gives three days to be added thereto, to have the weekly day beginning the year 1825; 
i. e. ISatiirday, and therefore the Dominical Letter for that year is 13. 

Now Table V, part 2d, column 3d, shews that the y'ear Cali yugara 4902 (1800) began on our 
10th April N. S. and 5002(1900) on the 12th, therefore the commencement of 4927 cannot fall 
later than the 13th. 

Referring, therefore, to the Kalendar at the Dominical Letter B about that time, we find that 
the Monday on which the concurrent Tamul year will begin, falls on the 11th of April ; we 
have, therefore, the following 

Answer.. 

The Potah bearing date 1st Chaitram, 1748 Saca, is to run from 11th April 1825. 

Example II. 

A Merasi was gtanled to the original proprietor on the 15th Margali { jf), A, 623 Saca, cob. 
current with A, Cali yugara 3802. Wanted the European dale thereof. 
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Notation. 

SS02 — 3102— A. D. 700, and 699 to be usod in tho ccir.pufatlon. 

Caution. 

Finding that the European concurrent date 700 falls ccnslderahl)' before (he year A. D. 
1582, this proposition must be expounded according to the Julian Style : therefore, part Ist of 
Tables V and VI, are to be used. 

2o The proposed year, begionins! the century', the Root for 1 year 15s 31’ loP must be 
subtracted from the epoch given in Table Vlf. 

3« Margali being concurrent with the time about our December, the proposed data being 15th 
of the Hindu montli, may possibly fall iu our January 701. 

Rule. 

D. G. T. F , 

Frrm Rrot for Epoch A. D. 700, Table VII, _ „ _ fO) 2121 15 

Subtract licot for 1 yrar, Table 1 , - - - — (11 15 31 15 

SyJcreal beginning A. Cm. 3802 - » . Saturday (6) 5 50 0 

a common year. 

And to get to the Hindu month Margali ( ^ ), add the Root for Cartiga complete, 

Talle III, part 3(1, 18 37 10 

beginning of Margali 3302, .. .. Sunday (0) 24 27 10 

Now to expound the day on which these, Saturday, 1st Chaitram, and Sunday, 1st Margali, 
occur according to the European Kalend^r, we find by Table V, part 1st, that the Secular year 
700 began on a Thursday, and that the Tamul year concurrent therewith, began on the 20(h 
March ; therefore no further operation is required for this part of the Rule, the Dominical 
Letters DC being also given. 

And for Sunday, 1st IMargali, as it cannot fall earlier than the 18th or later than the 21ih of 
November, referring to the Kaiendar at the Domiuical Letter C, we have Sunday, 21st of 
November. 

But the proposed date is the !5th Margali, therefore adding 15 days to 21st November, ■»’« 
ha-ie Monday, Cth December. 

Answer. 

The Merasi being dated 15th J/arga//, .-Vnno 623 Saca, was granted on the 6th December 
A. D. 700 Julian Style, 

Exajiple III. 

A Judge !s moved to grant probate of a will, which bears date 20th Paratasi A. 1577 

Saca. To what Christian year and date, does this will refer ? N. S. 

Notation. 

1577-{'3179=4756 Cali yug, and 1756 — 3102— A. D. 1654; and 1653 Is to be used. 
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C.\tTtOK. 

T!)c Secular year 1600 is a bisscstile one, therefore we ari to use part Ist, Table VI, for the 
Doiiiiuical Letter, 

Rule. 


D, c. r. p. 

(6) 10 6 15 

(0) 55 2 JO 

(J) 46 33 45 


Kpech A. D. 1 COO, Table VII, part 2(1, . « • » 

Hoot for 50 \( ars, Table I, 

Do. (or 3 ) tars eoo.plefe, D'l, _ . - - - 

Beginning of Chaitram and year 1577 Saca * •• Wednesday ^^2} 52 42 jO 

Bh tda-vara, a leap year. 

And to get to Paratasi, take the Root for Aovani (JJ,) complete, Table III, part 3d, ^2) 26 44 6 

. . , Friday (5; lb 26 36 

Sucra.vara, 


Beginning of Faratasi 


To expound these, Wednesday, Isf Chaitram, and Friday, 1st Parafasi, ave hare by Table V, 
part 2d, the Sc cu'ar >< ar 16JJ (a leap year) beginning on a 5'a/(r/‘(/(/y ; and Table VL pa/2 Is/, 
for the number of days to beadded thereto, to obtain the weekly day which begins A. D. 1651, 
gifcs for 5 1 odd years 5, to be added to Saturday, i. e. Thursday, and therefore the Dominical 
Letter is D. 

Now by Table V, part 2d, the year Cali yagara 4702 (1600) begins on the 6t!i April y and 
4S02 on the 8th; therefore 4756 tiiust fall near (hose limiis, and referring to the Kab-iiJar at 
the Dominical Letfc r D about that time, we find Tuesday, the beginning of Chaitram and year, 7th 
April. And as any other month in liie same year cannot begin sooner in its concurrent month 
than the 5th and later tlian the lOtli, we also find in the Kaler.dar at the Letter D, that FruUj^ 
JstPaiatasi, fell on the Dili September. 

But the date of the will is 20th Faratasi, ther.eforo adding 19 days to the Sth September, we hare 
28, and theref;re 

Answer. 

The vsill dated 20;h Faratasi 1677 Saca, has for concurrent Europc.an date 28th September 1654 
Cregoiian Style. 

EjAStPEE IV. 

History records that Sengee, the founder of the IMarattah empire, diet’ at Rp.iree, oa Soma-vara, 
*the Cth Chaitram, A. IG03 Saca. What is (be concurrent date J.tlum ? 

Notation. 

lC03-j-3l79=::4782, and 1782—3102—1680 A. D. ; and 1679 is to be used. 

Caution. 

As the date is to be expounded in .Tulian Style, we need pay no particul ir attention to the 
Secular year 1600, because all such years are bissextiles in the Julian Kalendar. 



( ?'0 ) 


Role. 


Epoch for IGOO, TaVe VIT, 
Root for 70 vtar?, 'i'o.hle I, 
Do. for 9) ears complete, Do. 


D. C. T. V. 

(6) 10 6 15 

(4) 6 "7 30 

(1) 19 41 15 


Begliiiilng of Chaitram and year 1603 Saca . . (0) 36 15 O' 

To expound which, Table V, part 1st, shews tl.at the 17th century began on a Tuesday 
Julian Style, and Table VI, part 1st, that for 80 odd years, 2 days are to be added thereto, in 
order to hare the xveekly day beginning the year 1C80, i. e. Thursday; and consequently, that th* 
Doir inical Letters for that year are DC. 

Now by Table V, part 1st, column 5th, (he year Cali yugam 4702, concurrent with our Secular 
year 1600, began on the 27th March O. S., therefore 47S2 cannot begin later than the 28th. 
Refer therefore, to the Kalendar at the Dominical Letter C about that time, and you will find 
the proposed Ravi-tara (Sunday}, 1st Chaitram, to fall on the 28th of March. 

But the date proposed is the 9th Chaitram, i. e. 8 days later ; adding therefore 8 to 28th of 
March, we have the following 

Answeb. 

Sevagee, having died on the 9th Chaitram, A. 1603 Saca, the date of thii event is to be recorded 
as having occurred on Monday, the 5tli April 1680. 
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NOTE. 

On 'hi 3 Solar year used in the Southern Provinces of India and Cycle of QOyears^ called Grakct^ 
pari’Ji'ithij (he duration of the year bein^ 365'5 6'-* l‘Z' 30" European time, cntZ 15$' 
31'^ 30 [> Indian lime. (*■) 

Not having been able to proenrc a copy of the Vakya carana (a treatlie on Astronomy), hi 
■which I was told the theory of the Cycle of SO years is explained, I have little to say on the prin- 
ciples of that particular division of time. I was indeed informed by the JyutUhh Sastrus ot 
Madras, that it consisted of the sum of one Rerolutionof the Sun, 15 of Mars, 22 of Mercury, 11 
of Jupiter, 5 of Venus, and 29 of Saturn ; but probably, for want of the elements used by 
Vararoocky (the supposed a-jthcr of the Vahya carana), I never could make the collective time 
due to these, amount to 3':873<t 17s 15’' whit his the duration of CO years of 365<’ 15g 31v 30p(+). 
But, be this as it may, there can be no doubt on the construction of the Kalendar, as it is 
here explained. It was analyzed by Father Beschi (from one of whose manuscripts I extracted 
in part the substance of the present Note'^ during Ins residence of above forty years in Madura, 
where he was in charge of the Portuguese mission in that and adjacent provinces. 

The Southern inhabitants of the Foiiiiisula of India use a Cycle of 90 Solar years, which is 
little known in the Carnatic: their Astronomers call themselves Siliandij, or of ike South, in 
contradistinction of their Northern neighbours, whom they call the P achij, not because that word 
signifies that opposite point of the compass, but because they use the V akiam process in their 
computations, of which an account will be found in the second Memoir of this collection, 

!*. H. ' " O, H. > " 

p) The F.uroprau SyOereal year is 365 6 9 10 Anoinatis 3*55 6 15 

llie Indian 265 6 1‘2 30 565 6 15 0 

Differenee of the Indian + 3 20 — 

The Earopean Tropical year bein; 365*1. 5h 48* *15’'. 

V.ichij n. n. ' » o. Ji. ' * 

Aria Sid.ihanta, Sv-Ierral year 365 6 12 30 Vakyn carana 365 6 1? 35 

European Tropical 365 5 4ts 45 365 5 48 45 

Difference of the Indian + 23 43 + 23 51 

(+) Having compnfert the above mentioned number of Revolntions of the Sun and five Planets by the elements 
at my dispoiitiou, I foaail the time answering thereto equal to S2SSjil.lg. Jv. giving a difference in excess of 
lid. 5!?g.46v. 

34963 


r.pnch A. A, C. ^21, 
fUJi \ S07^. 

Precopi tor 
the Cycleir a/id vjfjr, 
CAplred of tiie Clra- 
hapiirWritbi at any 
given cpucij. 


Rule. 
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Thr duration of the Solar year (which is Sjdtrtai) thej Gi>ide and eipress in the following 
manner ; 

S65<i 13s 3Iy 30;“52 ircelis -fl** Then multiplying the first 

mpnibfT 1*1 13^S hy 2, they have an equation, for two years, of 2<l 3!s : wiech quantify (hey 
diride a^ain info 'two unequal parts, yiz. 1** IGS, and !<■ log (independently of the second member 
of which more hereafter.) 

'J he first equation, yiz. 1'* 1 Cg they add to the odj years of the Cycle of GO, and Use second 
la 1 bs to the even ones, b ginning with the first year, with the exception of the -lOtli and SOflj 
year, to which, though even, they add the first equation la lOs, 

With regard to the odd riguddia and half of the second term of the original equation, it is to 
be considered that in JO years, this quantity amounts to one "uddix (or Taniul houi ), wlncii they 
add to the 40th rear, making its duration 305'* iGg 31^ 151>, By this coiitriTance Ine beginning 
of the years of the Sif/aiu/'J agrees rery nearly with that of the I’uchij. 

The epoch to which the Cycle of GO years refers, is when 307S years of the Cali yiig had 
expired ; answering to A. Ante Christum 24 : so tliat if the number of Cycles and years e.xpired 
since the epoch he required, “ subtract 307S from tlie years expired of th? Cali yug, diride the 
“ remainder by GO, and the quotient gives the number of Cycles, and the remainder^ th« 

number of years expired sought.” 

E.xA:tri,r, 

Let the year of the Cali jug 43 1C complete, be proposed. Wanted the elapsed Cycles and 
years of the FaiivTithi, 

Say A. C. dP IS 
— 3078 

GO) 1 768(1 9 
GO 

S68 

810 

Remainder , - 53 

which shews that on (he year sought (here were 19 Cycles and 53 years of the atra expired ; and 
there fore, that the current ones were the 20th Cycle and 59th year. 

We may operate on ths same principle if the Chiistian year be proposed, by reversing the 
process. 

Examtle it. 

Lft A. P. 1745 (Cali jug 4315 complete) he proposed ; to find the Cycle and year of the 
Grahapariuithi. 
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. lo 
1745 
— I 


1714 
•f 24 


1768. 


2o 

90; 1768(19 
90 
868 
8iO 

58 " 

The sime result ai in the preceding Example, 


On the construction of the year, and of Table II, 

The Ahargana of the Sittandij on the beginning of the Solar year 3102, 
arhich occurred (according to their account) on Saturday the 13th hlarch n, 
A. D. 1 is 

Now if to that sum you add for 1701 of their oisn years, « 

The Ahargana for the Solar year, which ended on Saturday 


s. T. r. 

113-664 54 50 45 
6*1305 9 0 15 


7)1733S70( 400 
Remainder 1 from Friday 
Soota dina Saturday. 

e) 


29th March O. S. will be 1733370<1 4?, and in order to count 
from Sunday, instead of Friday, the Hoot of the same 
must be expressed by (6>1) 4g, as was explained at pages 9 
and 10 ; and as appears at the head of Table II as the epoch 
for A. D, 1700, which quantify they call Atchh. 

For finding the circumstances of any proposed year the comincncement of which has been 
determined, the Rule is exactly the same as that which has been explained in the Memoir on the 
Tamul year, the only difference being in the duration of the months, which is tery trilling. It 
is given here merely because it represents those of the Surriah Siddhanta, within a para of time 
on the whole year. 


Cnmtruclian of the 
vear aad »( Tabls- 
U, 


.■Itdii!, Bn rporh to 
which coinpututioiis 
are referred. 


Rule for the raenlhs. 




Niimes 

Surriah SidJfiarUa. 

Names 

Tamuls, 

Sidereal duration 
of each month. 

1 Separate 

Roots. 

Coll 

retire Roots. 





n. 

c. 

T, 

P. 

D. 

c. 

T. 

P. 

D. 

G. 

T. 

P. 

r 

1 

Mesha masa 

Chaitram 

30 

55 

32 

3 

(V 

55 

32 

3 

(V 

55 

32 

3 

» 


Vrisha masa 

Viassei 

31 

24 

12 

4 

(3) 

24 

J2 

4 

00 

19 

44 

7 

n 

3 

Mid’huiia masa 

Auni 

31 

36 

38 

4 

(■'0 

36 

38 

4 

(V 

56 

QO 

11 

s 

4 

Carcafa masa 

Audi 

31 

28 

12 

4 

CO 

28 

12 

4 

(6) 

24 

31 

15 


f, 

Tioha masa 

Auvani 

31 

2 

10 

3 

C^) 

12 

10 

3 

C2) 

26 

44 

IS 

'is’ 

f 

Canvd masa 

Paratasi 

30 

27 


3 

(2) 

27 

OO 

3 

C4) 

54 

6 

21 


7 

Tula masa 

Arpesi 

29 

51 

7 

2 

(0 

54 

7 

2 

C60 

4S 

13 

23 

"1 

8 

Vrischica masa 

Cartiga 

29 

30 

24 

1 

(0 

30 

24 

1 

CD 

18 

37 

24 

4 

0 

D'lanus ma^a 

Margali 

29 

20 

53 

1 

(tl 

20 

63 

1 

C2) 

39 

30 

25 


10 

Miicara masa 

Tye 

29 

27 

16 

1 

(O 

27 

16 

1 

CD 

6 

46 

26 


1 ! 

vliimhha masa 

Alaussi 

29 

48 

24 

2 

CD 

48 

24 

2 

CD 

55 

10 

28 

K 

1-J 

Min masa 

Poongoni 

30 

20 

21 

2 

C2) 

20 

21 

Q 

CD 

15 

31 

30 


(») The Ahargana of the Vachij is. U3-2aS5d. Ig. iJV ,aiiil according to their account the Sola- year 'JlOil began 
on Sunday the I4th Alarcli A. D. 1. But it ma, be perceired thatiii reality there ii but Sj.Str. 15p. diSerence; 
ths fraction of days of tUegteater sum, heing Ig., and of ihclesjcr aJj, 
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There remains now only to explain how the rest of Table II was constructed. 


Fur the Cycles. 


To the Atchu. or Epoch above found 


, 

V. 

if 

«, 

4 

Add for 90 years . 

- 

- 


15 

Root for the second Cycle 



lO) 

19 

And for all succeed!;. g Cycles add 

- 

- 

(1) 

17 

3d Cycle ... 



(i: 

36 



(1) 

ir 


4th Cycle ..... (2'i 53 

iSrc. 


TSu'W to find the he. 
jriiinii]^ of the year 
by the Tables. 


For the odd ^sars of the Cycles. 

The Roots of the odd years of the Cycles are obtained by adding (Id) iJs to the odd and (Id) 
16? to the even ones, excepting the 40th and 80th, to which, altho’ even ones, (I'l) 16:: instead 
of ^^id) 15s arc to be added, for the reasons explained at page 52. 

The difference of two guddias (Id) I5g) added to the Atchu of the first for obtaining the 
Root of the second Cycle less than, for the rest is probably a Sodium, or constant quantify 
subtracted from the result, to fit a particular epoch, which we would term an iUwyy/r/ta/ equation, 
the same being called Cshcpa when additive: at least I hare not been able to discover on what 
theory the difference is established. 

Rules for finding the beginnings of the years by Table 11. 

In order to find the commencement of any proposed year by lliis Table, we must fir*t find the 
number of Cycles and years expired from the beginning of the Cali yug; then fake particular 
notice whether the remainder indicates an odd or even year j and lastly, whether it be the 40th, 
or SOth of the Cycle. 

After summing up the Roots for the Cycles (column 1) and for the year (column 2), you are to 
add 31 viguddias in even, and subtract 29 in odd years, excepting the 40th and SOth of the 
Cycle, which require (though these be even ones) that 29 guddias be subtracted from the sum. 


Ho'u; to find by Table II tfe commencement of the Solar year oj the Cycle of 90. 


Let the year of the Cali yug 4817 current or 4846 complete, be proposed, and its begiaaing 


required. 

I" From • 4845 

Subtract . 3102 

Christian year to be used in the computation 1744 



2o 90il711,19 

34 

4846 

90)1768(18 

uckI 24 or by the Hindu account 

3078 

868 

58 

16 Cycles, 58 years. 

1768 

and 58 
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S* Referring nt 19 to the colutrn of CjclfS in Table II, we have 
And »t £8 in the column of years ... 


And on account of the year being efen 


, ipc (",i 55 

. 50y (6; 58 

8 (3) 4 


(5) 25 

add + 0 31 


Friday {oj 25 31 0 

The same according to the Yachij .... (5) 25 6 15 

DitFcrcnce 24 45 

The rest of the operation Is in every respect similar to that employed in the resolution of the 
beginning of theTamul year; the f’achij and Sittandij couatlng the .Civil and Sydercal duration 
of the years and months in the same manner. 


The Jltilei of the Northern and Southern Tamul Astronomers compared. 

I shall conclude this exposition of the metliod of the Southern Astronomers, by giving some 
Rules for comparing its results with those of the Northern account, to facilitate which, I shall 
present the two Rules simultaneously expounded. 


Examfl* I. 

Let the 1st year current of the 1st Cycle current, be proposed ; wanted the time of Us begin, 
ning, by both Rules. 


Cautiost. 

lo The year 0, of Cycle 0 of the Epoch of the Sittandij, corresponds to A. Ante Christum 


24 and to that of the Cali jug 3078. 

2» The year is an even one. 

Sittandij. 

o. «. V. 

For 0 Cycle, Table If, . (8) 4 

For 0 year, part 2d • - (,0) 0 


(6) 4 

The year being an even one, add 31 


Root of beginulng (6) 4 31 


Vaeb'j. 

By Table VIII, A. A. C. for n. g. t. p. 

20 year* . - (4) 6 21 15 

By Table I, for 4 years com. 
i)lete - . (5) 2 5 O 

(6) 4 16 0 

Sittandij . - (6) 4 31 0 

Difference Sittandij, -f- 14 45 


ExAilPLB II. 

Let the 41st year current of the Ist Cycle current, or 40th year complete of Cycl« 0, be 
proposed ; proceeding as before, this year will be found to correspond to A. D. 17. 

Cactiow. 

As 17_1=:16 is to he used, this is »n even year j but it is the 40th of the Cycle (vide page 53), 
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Rclc. 

Slttaadlj . 

»• o. r. 

By Table IIj part 1st, 0 Cycle (6) 4 

Do. part 2d, 40 years (1) 21 


(0) 25 

But the year is the 40fh of the 

Cycle, therefore subtract — (0) 0 29 


Vachij . 

». «. T. f. 

Table VIII, A. D. 0 . (1) 16 46 15 

Tabla I, 10 years . . (5) 35 12 30 

Do, 6 years - - (0) 33 7 30 


(0) 25 6 15 

Sitt.andij - - (0) 24 31 O 


(0) 21 31 Difference Sittaadij 

Examplb III. 


35 15 


Let the 46th year current of the 6th Cycle current, or 45th complete year of the 5th Cycle 
complete, be proposed. This year will be found to correspond to A. D, 472, and therefor* 
472 — 1^:471 is to be used. 


CiUTioy. 


This year is an odd one, therefore 29r are to be subtracted. 

Bulk. 


Sitfandij. 

m. e. 

Table II, part 1st, 5 Cycles (5' 27 
Do. part 2d, 40 years (1) 21 

Do. 5 years (0) 18 


( 6 ) 6 

But the year is an odd one, there- 
fore subtract - « 29 


Vacblj, 

Table VIII. A. D. 0 . 
Table I, 400 years - 
Do. 70 . . 

Do. 1 


Sittandij 


(6) 5 31 Difference Sittandij . 


Exauplb IV. 


n. «. ▼. p. 

(1) IS 46 15 
(6) 28 20 0 
(41 0 27 30 

(1) 15 31 15 


(6) 7 5 O' 

(6) 5 31 0 


1 34 0 


Let the 81st year current of the 20tli Cycle current, or 80th complete of the 19th complete^, 
be proposed, it will answer to A. D. 1767 ; and as 1760 is to be used, it is an evtn one. 

Rucb. 


Sittandij. 

1>. O. T. 

By Table II, part 1st, 19 Cycles (2) 25 
Do. 2d, SO years (2) 42 


(5) 7 

But this year is the 80th of the 

Cycle, therefore subtract - 29 


(5) 6 31 


Vachij. 


». *. T. P. 


Table I, 

Epoch 

o 

o 

t 

- (6) 

2 

11 

15- 

Do. 

for 60 

years 

- (5) 

31 

15 

0 

Do. 

6 

years 

- (Oj 

33 

7 

30 




(5) 

6 

33 

45 

Sittandij 

. 

- 

(5) 

6 

31 

0 


Difference Sittandij — 2 45 


It 


will be perceived that the greatest difference between the Northern and Southern account; 


falls on A. Cal. 3574, or A. D. 472, being IS 3 D. 



END OF THE FIRST MEMOIR. 



A KEY lo THE SIDDHANTA CHANDRA 3IANA 


ou 


HINDU LUNI- SOLAR YEAR, 

rniNCIl’ALLV USED BY THE 

INHABITANTS or TELLINGANA, or the NORTHERN CIRCARS, 


IVrillen in the years 1S23 and 1821. 




ADVERTISEMENT, 


On entering Info the consldertflon of a method of dirldlng and recording time unlike any 
<h:it exer was dexlsed by man in ancient or modern times, the best warning that can be given to 
ihe reader is, to spare his attention by discarding all speculative matter, and to lead him speedily 
through a regular exposition of the doctrines on which that system is founded. I shall, therefore, 
offer but a few vrords by way of preface to this second Memoir, and these merely to prevent the 
reader from falling into the same misconceptions at I entertained when I began the present 
research. 

It was Imagined by some learned commentators, that the Hindu Astronomical Luni.solar year 
might be the same as some of those used by the ancients ; and doubts immediately arose from that 
supposition, whether the Babylonians, Egyptians or Indians were the original inventors ? T* 
which I shall reply that, although certain features of re'emblance may be discovered, yet neither 
the Mundane sera and year of the Jews, nor the Chaldean Saros, or Sossos (of which we know 
very little) have more to do with the Siddhanfa Chandra mana, than any like division of time, 
where it was attempted to take Into consideration and combine the Sun and Moon’s revolutions. 

The Luni.solar year of the ancients best known to us, reckoned that 99 Lunar months contained 
2923 days and 12 hours ; which in 60 years, gave an excess over the Sun’s mean motion, of 3 days, 
and of 30 days in 160 years ; on which account they nmilted one of the intercalary months. This 
period being one of the three (viz. 19, 111 and 160 years) when the Hindus seem also to expunge 
a Lunar month, I was led, with other speculators, to suppose that the operation might be the 
same: but it soon appeared manifest to me from the present research, that the Hindus really 
expu 7 tge nothing, since it is only' when a double intercalation is called for on their principles, that 
some other month is left out, so that when this case occurs, the year remains (as in all Embolism'c 
years) one of 13 months, the only difference being, that the intercalation falls out of its usual 
place. 

In the same manner, the order of the common intercalations during {he Cycle of Melon appeared 
accidentally (from hitting on a particular period) to be the same as that of the Hindus ; for the 
ancients divided their Cycle of 19 years into 12 complete and 7 incomplete years, which last they 
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intf-rcilitod S') llr.t t^ieir equations foil on the 3d, Gth, S.li, lltli, 1 kh, 17t!i, and ICth, as was 
the piactice of the Jews; and thoro are truly peiiods htn the Hindu iaiorcalatiotu follow tUo 
same course. 

But on looking deeper into tlie subject I found, that the scries in the Hindu Cycle v.'as in a 
constant state of fluctuation ; for on tracing the succos-i^e intercalations, according to Iiniiau 
principles, from theoii^iii of the Cali yug, I found that they ran successircly throu^^h every 
p SribU- change, as may be seen in the marginal note , a circumstance nhich is the necessary 
cui. sequence of a system according to which nature is aUvajs sufi'ucd to follow its own course, 
and in which the intercalations bear only on the names of t!;e n’lOnihs, and the lenrtli of the 
a’ddeial }ear, without the hast quantity being thiow'u in to f.t the iesser divisions ol time to the 
system. 

The same tliitig may be said of the Luiii-solar davs called Tulhis, these being likewise liable 
in a^ipeai'ance to ititercalations and oniissions, but not so in reality ; for these circamstances 
depend entirely on the manner of coupling them with the corresponding solar days. 

The truth is, that the Hindu Mathematicians seem, of all others that have existed, to be these 
who have shewn the greatest aTorsion to arbitiary equations ; for although in our still iirpeifect 
knowledge of tluir Astronomy, the Jlindu system appears not to be wholly free from empiri. 
cism, jet, as far as we are able to judge, the spurious quantities wliich w e are unable to account 
for, may have been thrown in by them, less from choice than from necessity. 

The adherence of the Hindus to that singular species of days which they call Tidhi?, so 
unatailing to the purposes of civil life, is a striking proof, (^among many othersf of tluir 
attachment to ancient usages, for if on one hand it must be admitted, that without the use of 
these Ticlhis their whole sj stem of Astronomy must fall to the ground, on the other, as their 
Leginiiing or end cannot be known witliout looking into tlie Panchangum, because each may 
begin or end at any instant of the Solar day', it is dilVicult to conceive the cause which has 

t al beiici oi lilt ic.'.l . lions ni I'lc lin.’u Cjclcof l‘J veai'a fnini ihc jr.n O to 770 ot the Cali Mig. 

1 ro.a A. C.il. 0 lo, 


Y.' IS. 


Dive. 

G..,I 

Vi^. 


’tev'iln- 

(rilis. 
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Intercalnipjib 
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Tkercfoic in . lO }car?, the icrirc of intercalations Wis iutcmiptcil 3 tliacs. 
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preserred their notation during so many agei in their rustic Kalendars, unless it be ascribed to 
their predilection for Astrology. 

In truth theTidhiis now almost entirely banished from public businessj excepting In that part 
of India which was formerly called I’eUingana^ better known to Europeans under the name of 
the Northern drears. But neither the testimony of the senses, nor the language of reason, 
could ever remove it from the moral and even physical concerns of the Indians, all believing 
alike, without distinction of castes or persuasions (’^), that every contingency of life is ruled by 

the joint operation of the great luminaries of nature In all that relates to health, fortune, 

advancement, prosperity, or their contraries, the Panchangum must previously be consulted ; but 
the ruling order of the Brahmins rigorously require from those among them who are qualified 
for, and willing to compute it, that they will scrupulously adhere to those sacred doctrines 
according to which the beginning and duration of the Tidhi is determined, a period, however, 
(it must be owned) which is no further imaginary than because it is manifested to the senses by 
no visible operation of nature, though it be as truly an assignable portion of time, as the Solar 
day is an assignable part of the Sun’s tropical revolutions. 


(•) In the jear ISOO the Authcir wav Mcml)er «f a Court Martial which bad been assemhied at Nuniiidioog 
for the purpose of trying a Mahoramedan Sirdar of Rank named Ilyder Beg, on an accusation of high treason,— 
This man was honorably aeqnitted, and after the sentence had been confirmed, the President of the Court pro- 
ceeded to the place of his confinement to announce him his dcliTerance.— Hyder received this comrniinicatiou 
w ith ralin gratitude, but asked leave to remain in his prison until his family might arrive to be present at his 
liberation, which was granted. — Two dajs afterwards bis principal wives and children reached Nuididroog 
in expectation of an immediate iaterview ; but during that intcrv.d a Brahmin Astrologer had got access to the 
Prisoner (liimsclf a Mogul) and assured him tliat according to the Panchangum the Tidhi was nn unluckij one, and 
that if lie were to meet aay of those who were dear to him pending its duration, they would feel the evil con- 
sequences ever after. IJydrr Beg, though a grave and seniilile old mail, subinilted to the imposition, an I wailed 
patiently unlit the end of the fatal Tidhi, for receiving to his bosom those dear objects whom, during the course 
<if his trial, he had often thought lie should see no more. 




X 

KEY TO THE SIDDHANTA CHANDRA MAN A. 

PART I. 

Article 1. 

Altiiol'CH there are thort methods for computing the elements which are required for the 
construction ef the Luni. solar Kalendar of the Tellingas (as it is improperly called in Madras) 
consistently with the doctiines of the Surriah Siddhanta, yet as these glre no distinct slew of the 
theories from which they are derived, I shall begin by eomputinj each in Sydereal time according 
to the Rules of the Sastras, and show afteruacdi and in separate articles, how the same ma^ be 
obtained by dilferent processes. 

As the dirision of time we are about to treat of is not a Lunar, but a Liint-.iolirr year, the 
Solar Kalendar for that which it may be proposed to expound, must first be constructed, at least 
to a certain extent, according to the Rules delivered in the Key to the I^ladb^ama Saura mana ; 
tuch a document being indispensable at every step of the problem under consideration. The 
construction of the leading points of the Rati Pantltan^Htn requires no considerable waste of 
time nor labour, and may be framed, by help of the Tables given at the end of tli.- Memoirs, iri 
the course of a few minutts, care being taken to use those v. hich are constructed with the elements 
of the Surriah Siddhanta. 

There are also certain quantities and expressions which are constantly required in the procc's, 
and which it is important not to iiilsiake : Such are the names of the linidu Siens of (lie Zodiac, 
■with thtir numerical succession, both current and complete ; the alisolote number of days vvl'.Ic'i 
the Sun takes to move through each Sign, the nun. her of complete natural days in each Sokr niont'i, 
both Civil and Sydereal ; and lastly, the numbers uhicli are to be added to tlie Solar, or Lnui-soiar 
Aiiarganas on the bedinnin: of the proposed year, for cbtaiiii..g' th.; Rpcclis of recturcnce of ntea.i 
conjunctions during the whole cf its duration. 
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My intention being to expound every case of variation to which the Luni. solar year is subject, 
I have selected for exemplification the year 4921 current of the Cali yug, or 1745 from the birth 
of Salivahanaj corresponding mainly with A. D. 1822 ; that on which Mr. Davis has announced 
there would be a Cshai/a, or expunged month, and which exhibits consequently all the changes 
that are to occupy our attention. I annex the Skeleton of the Chandra Panchangum for that year, 
in order to familiarize the reader at an early period with its singular appearance. 

As every means are given in the first Memoir for ascertaining the Solar date of any Epoch 
proposed in European time and vice versa, and as in the present tract I shall show that the 
7'tdhi cannot be expounded without a knowledge of the corresponding Solar date, both of which 
are always inserted in the Chandra Panchaagum, it Avould be useless to enter again into an 
explanation of the process by means of which the dates expressed in one style are to be con. 
verted into another, but the operation will be perforiced without comments, w henever it may he 
required. 



Quantities required for the computation of the LunUolar Kalendar SJceleton of the Solar Kahndar for the year Cali yugam 4024^ and 

for the same year, Haca 1746 curtent D* 1822.^ 
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Constant Quantifies required for the Construction of the Kalendar of uny Luni.solar year. 




Nanii s ol 
Solar 
months. 

Absolute number of 
Jays in each Solar 
month. 

Separate Roots of do. 

Collective Roots of 
do. 

European 

months 

N. S. 

1 

T 

Chaitram 

D,. G, V. P. S* 

30 55 3^ 2 39 

Roots. O. V. p. s. 

(2) 55 32 2 39 

Roots. G. T. P. S. 
12) 55 32 2 39 

April 

2 

a 

Vyassei 

31 24 12 2 41 

(3) 24 12 2 41 

(6) l9 44 5 20 

May 

3 

n 

Auni 

31 36 38 2 44 

(3) 36 38 2 44 

1^2) 56 22 8 4 

J une 

4 

So 

Audi 

31 28 12 2 42 

(3J 28 1.2 2 42 

(6) 24 34 10 46 

July 

b 

SI 

Auvani 

31 2 10 2 40 

(3) 2 10 2 40 

(2) 26 44 13 26 

August 

6 


Paratasi 

30 27 22 2 38 

(2) 27 22 2 38 

(4) 54 6 16 4 

September 

7 


Arpesi 

29 54 7 2 35 

(1) 54 7 2 35 

(6) 48 13,18 39 

October 

8 

ni 

Cartiga 

29 30 24 2 33 

(1) 30 24 2 33 

(1) IS 37 21 12 

November 

9 

t 

M argali 

29 20 S3 2 31 

(1) 20 53 2 31 

(2) 39 30 23 43 

December 

10 

vy 

Tye 

29 27 16 2 32 

(1) 27 16 2 32 

(4J 6 46 26 15 

January 

11 


Maussi 

29 48 24 2 33 

(1) 48 24 2 33 

(5) 55 10 28 48 

Eebruary 

jl't 

K 

Poongoni 

30 20 21 2 30 

(2.) 20 21 2 36 

(1) 15 31 .31 24 

.March 


The Roots between parenthesis to be counted from Sunday :■ But those giTcn in the present 
Table being absolute, are nerer expounded but when combined with the initial Root of the pro, 
posed year. Vide marginal note of Table III (Madhyama Saura Mana),— the only difference being 
in the quantities, whicji in that Table are deriyed from the Elements of the Ariah Siddhacta. 










Skeleton of the Siddhanta Chandra Fanchangum, for the Meridian aytd Latitude if Madras, for the 4924/ft Luni.solar near of the Cali yug. 
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AariCLK 2. 

General account of the Siddhanta Panchan^um. 

The Lual-solar year under consideration is accounted to begin at the true Instant of conjunc. 
lion, or new Moon, ^^hich precedes the commencement of the Solar year, with which it is 
mainly to ccnccr ; and is to be distinguished from the Bhanu Ilusputtia mana, which com. 
inenccs with the full Moon which precedes the same, the months of the former being termed 
MulJ pa, or primary ; those of the latter, Guunay or secondary. The Bhanu Hasputtia mana 
is not used in tliose parts of India. 

The Ci.iudra Mana is divided into twelve months, subject by intercalation to a thirteenth month, 
\ each, wh&t..7er be its real duration, being divided into 30 Tidhis. 


Names of the Lunar months. 



Chaitra 

5 

Sravana 

9 

j Mirg-’s'ras or 
i Agrahayaii 

2 

Vaisacha 

6 

B!:a'drapad» 

10 

Pausliia 

3 

Jyaish'ta 

7 

Aswina 

11 

Magha 

4 

A'sha'd’ha 

8 

Cartija 

12 

Phalguna. 


The month is divided into two parts of 15 Tidhis each, called Paesha or Pachum, the first 
fortnight being denominated Sukla or Soocha (the enlightened), the second Chriahna or Baliooia 
(the dark) half of the month. 

Names and duration of (he Solar months, (Surriah Siddhanta.) 



Bengal. 

Tamul. 

1 

Absolute duration ol 

each. 

j '1 he 

same 

collectively. 

1 

Vaisa^cha 

Chaitram 

r 

V, 

30 

o. 

55 

T, 

32 

P. 

2 

s, 

39 

D, 

SO 

G. 

55 

V. 

32 

P. 

2 

9. 

39 

O 

Jyaish'ta 

Vyaisei 

« 

31 

24 

42 

2 

41 

62 

19 

44 

5 

20 

ot 

<J 

A'sha'd’ha 

Auni 

n 

31 

36 

58 

2 

44 

93 

66 

22 

8 

4 

4 

Sra'vana 

Audi 

s 

31 

28 

12 

2 

42 

125 

24 

31 

10 

46 

5 

Bha'drapada 

Auvani 

SI 

31 

2 

10 

2 

40 

156. 

26 

44 

13 

26 

C 

A'swina 

Paratasi 

m 

30 

27 

22 

2 

33 

183 

54 

6 

16 

4 


Ca'rtiga 

A rpesi 

W'V 

29 

54 

7 

2 

35 

213 

48 

13 

IS 

39 

8 

Ma'rgasi'ras 

Cartiga 

Til 

29 

SO 

24 

2 

33 

245 

18 

37 

21 

12 

r 

Paushia 

Margali 


29 

20 

53 

2 

31 

275 

39 

30 

23 

43 

10 

Ma'gha 

Tye 

Vf 

29 

27 

16 

2 

32 

305 

C 

46 

25 

15 

1! 

P'ha'lguna 

Maussi 

r 

29 

48 

24 

2 

33 

334 

55 

10 

28 

48 

12 

Chaitra 

Poongonl 

_K 

50 

20 

21 

2 

36 

365 

15 

31 

31 

25 


N'.tnfs i)f tlie Lunar 
iiiunois. 


A Pac-ha I5Tit3iiib. 


Names end(!nratlnn 
of tiie Solar mouthi. 
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D.l^- uf 


Pijriiimi Tidhi. 

I>iy of oi>p()iuioR. 

N.iTn<'s of t!\e dajj 
*( the Pitcslia, 


The duration of fhe-'e months, mhich is derired from the elements of the Surriah Slddhanta, 

and is that used by Telhri^a Astronomers, differs from that which proceeds from those of the 

D, c. T. p. ». 

Ariah Sicidhanfa cn’v in the ratio of ItL? — LL_U. The Tamul Astronomers, Loweyer, 

proftr the latter, er^n in their Lunar computations ; and on that account the Solar Ahargana giren 
in the Gcnetal Table II, was computed with the Solar year of S65'l la; 31r 15p. 

The ii'.a'ant of true corjuiiction v\hich dctcrminos tht commencement of the month is called 
Arca-hidoa.Santjutna, literally meaning conjunction of the Sun and Moon. It is also called 
Durcham, but more generally Amavafya. 

Although the intlant of ccnjunction be that which determines the commer.cerreat of the year 
or month, yet the day on which it occurs, and which on that account is caiied the Amavaiifa 
Tidhi, is always reckoned in the Kaleiidar, as e/ell as in account, as the hClh 'i’idhi.o{ the Lunar 
month, heraaie it ends on that instant. The Prathuma ot (iril Tidhi of the ensiuiig month is 
always accounted to be the next, for the same rc.uson. 

The day of opposition Is called Purnima TiJhi, and is always the loth of the first P.tcsha (*), 
Tee namesof each Tidhi iu each Pacslia or fortnight, are as follows : 


1 

Pidyanii 

C 

Shusfi 

11 

Yicalesi 

o 

Vidya rr Duitia 

7 

Suptr.mi 

1 2 

Dundpsi 

3 

Trclya 

8 

Aslaini 

13 

Try adfsi 

4 

Chouti 

9 

Navami 

14 

Chaturdesi 

5 

Punchami 

10 

Desnini 

15 

Pavai naml 


These names, which are merely numcrali, will probably stiike the reader, from their frequent 
resemblance to Latin words of the same imporf. 

In the Fanclianguni the d.ays are numbered no farther fl an fifteen, but in computations the 
series is followed up to thirty. It is, however, costomary ii niimiuring the last I’acslia in the Ka. 
lendar, to mark the 15th or last Tidhi (Pavarnaml) Ihc "O/A, although the preceding one be noted 
the 14th and sometimes the 13th, unless the said 30tli or Amavasya Tidhi should happen to be x 
Cshat/n or expunged day ; in which, and similar cases, it would bo left out of the column, and 
(together with its duration) noted in the maigin. The last day of the month when this occurs 
is registered the I4tii : as was the case in the month of Yaisacha of the year 4921 (1) current. 

Although the Cycle of CO years (Yrihaspati) has no immediate reference to the Chsivdra 

(') The Tamuls, and generally the Natives on the Coast, where their language i- prevaleirt, with few eicep. 
tioin, pronounce very badly all these nainrs ; and when they write tkei/i in rnglish, it is difficult to lecognize 
them. I have followed Sir William Jones, Mr. Davis and Mr, Scot’s orthography . ..ad 1 think it desirable that it 
shoald be maintained, 

(■f; Tide Kslendar, page G7, 
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Mans, y«i I fin^ in an old manuscript In my possession, that the Southern Astronomers use it 
for obtaining the Ahargana (*). The practice, hov/erer, not being grncra! ; I barely mention if. 
But it is customary erery where to annex the name of the concurrent Vrihaspati year to the 
proposed CiianJra Mana. (+) 

This, and other practlcei, lengthen considerably the common manner of dating letters and 
other documents, for if an inhabitant of the country which is still sometimes called Tellingana, 
■wishes to be rery precise in dating a letter or bill of exchange, which let it be the ‘io Tidhi of 
the intercalary month Aswiiia of the Lani.solar year Cali yugam 4924 ; his notation -will be as 
follows : 

“ Chitrabhanu sumTat saram ; Adigah Aswina; Suddha Duitya, Mangala-yara, Cali yugam 
“ 4924; Saca 1715.” 

Anglice. 

In the year ChitrabhtnA (the IClh of the Cycle of 60 Te'linga account) — of the intercalary 
month Aswina the 2d day, — Tuesday; A'; Cali yugam 1921, and Saca 1715. 

I am informed tliat thisst^le in anci- nt times generally preTailed in all Tei'ingana ; not only for 
pirate, but for public trausactions. In latter times, however, it was found so extrenuly iucon. 
Tenient (particu'arly since the introduction of the British power), tint it was banished from all 
cutchtiits, and the Solar Kalendar became tint of the state. It is, bowcTcr, still retained by 
the Brahmins, and most merchants at Masulipatam, Vizagapsatam, Ganjam, and other places in 
the Northern Ciicars. 

The following terms and definitions require particular attention. 

1« When the year is a common one, it is called by the general name of Sumvat suram, or 
VI ana. 

2° An intercalars' rear — Aui:^rih Suninaf saram. 

3" A double intercalary year, and cousequenlly affected with an expunged month Cshaja 

Suinvat sarmm. 

4o When a month Is intrrcalated, the yford Adigah is prefixed to it (meaning added). Thus 

(e) What follow? it a literal Ir.-inslatioii of the arlicle referred In. 

” Three thing? are requ'site for tlelennininc the time of an Eclipee, viz. It The Poota Hina, or the I'l.t of 
” (he n'.imiier of da)? which have elapsed since Ihe Epoch fixed open hy the Author of the [{ule, Now that 
* “ Epoch falls on the lltth year of the lo.ii.Tii Cycle of 60 years ; and there are elapsed (?o it is lopposed) SO ■■}{ 

“ these Cycles until Ihe ye.ar 1747, when the Cycle lagan aneiv. So inulliplying 63 by St), aii ! aj.li ij 4il years 
“ to the product (48 years rem.ninin* of the fir«t Cyrl '), yoa h.ive the numlier of years that hare pas.cd up to 
‘‘ the year 1747. lUorcoTer, lanltiply the total S'cn l y :T5.i day?. 15 laiiikas, 31 vinadis (the Tarcul na nes (or 
“ guddias and vifoildtas) and 15 tarparys (pnrasl ; : dd thereto Ihe matber of months, days, r.iiii ties, &c. elapsed 
since the Astronomical or true heginning of the ciirrent year, and you hare the precise day sougi.t, ^c, &c.’* 

(+) These names are inserted in the General Table 1 tiren at the cud of the Tables. 


Manner of dating. 


Varr'r of I'atirg 
ia Tciiij g.ina. 


The Solar Kr.ler’dar, 
ih.st for public busi- 
ness. 


Stnv.vaf saram, name 
of a common year. 


Ad'g'.Ii ^’nmrat sa- 
laii, an i.jteualary 
y ear. 

Cshaya Sujnsat sa- 
ruio.adnulde iotor- 
I ahii y year with uu 
expunged mouth. 



( 


I 


> 

J 


fnjling 

i t a Sul ;r dav, tl.e 
5i*.L’ra.ci'ii*te a C’iAii- 

i j. 


Ni) Tidhi b^jiniiins 
cr etuiirg in the 
same Solar un 
y.d'^ah. 


A Ttdiii b?3:5ni)h/5 

Itsfort Sun rise or oi 
iiun rise heionss to 
the concuuent Sniar 
diy, 

A Tiflhi !)egirm!ng 
after Sun use be- 
long? to the eisuiiij 
SuUr day. 


The IntcrcaTary and 
expunged idliis 
^mrely nominal. 


^digah As-xina inlercalateJ Ataina" aad Nj'a (or proper'; to the second, repeatiag thsniicfe 
of the month, 

6" In the ca»e of two ir.tercalat'ops in the sime year, Tfr'.linga Astronomers call Intilstinclly 
the second iutercaiatioa by the name of the month vriiicl! occasions it, or by that of the preceding 
month : adding titeh to it. Thus in the Patra for tlie year 4924 the last Adigah may either 
be called, Adigah Chitra, or Phalguna - iliek. 

C“ When an expunged month occurs, the naiaa of that on which it falls is coupled with that 
which follows it; and the second is the month prrper. Thus in the said yrar 4924, the 
expunged month falling on Margasiras (Agrahayan) ; the notation is Margatiras I’aushjja : and 
the latter is the proper current month. 

7<_* When i::o Tidhis end in a concurrent Solar day, the intermediate Tidhi is expunged out 
cf the column of days in the Kalendar, and it is called a Cshapa Tidhi. The numerical series 
is therefore interrupted ; but (he omitted Tidhi, together with its duration, are registered in the 
nrargin. Thus we have in the month Cartiga i^first Pachum) 11, 12, >ic, 14, 15, the 13th being 
registered out of the line as a Cshaya. 

8'_' When no Tidhi begins or ends in a Solar day, the precediag is an Adigah, .or intercalary 
day, and its numeral is repeated. Thus we haxe in the first Pachum of Vaisachi, U, 11, 14, 

15, The first Tidhi being accounted the intercalated, and the second the proper one. 

S'; When a Tidhi is found to begin “ before Sun.rise, or at Sun-rise" tlien it is accounted to 
belong to its concurrent Solar day. 

10" Vr hen a Tidld is found to begin after Sun-rise," then it is taken to belong to tiie ensu- 
ing Solar day, “ prorided it docs not end in the same day,” because in sucli a case it would fall 
xrithin the operation of article 7" , and srould be e.xpungcd out of the column of Tidhii, 

11" If a Tidhi be expunged, it is sometimes called Avamaha, or Oopadi, which means adcaric- 
ed. This circumstance happens on a medium, once iu 64 day, ; so that in one year it recurs fire 
or si.x times. 

12'* When a Tidhi is repeated twice, it is sometimes called Tridina, or SprooJioo ; the most 
common designations however, are Cshaya for expunged ; and Adigah for intercalated. 

13 '* Iu the language of Tellinga Astronomers a Tidlii is a Luni. solar day ; and a Tkeidi, a 
Solar day ; a notation which it is necessary to remember when reading Hindu tracts, to avoid 
Tiiisiahes. Tbeidi means also a date. 

14® b rom the preceding articles it will be easily perceived that the introduction or omission of 
a Tidhi in the columns of the Kalendar, is purely nominal, which proposition may be illustrated 
iu the following manner. 


- 1 - 


13th T 

-1—^3- 


llth 


14 th 


<* I- 


k3d D 24th D' 


25th 


D" 


T» 

- 1 - 


15th 


26 th D* 


T* 

- 1 - 
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Let TT' and TT' represent two Tidhis; and DD', D'D' two concurrent Solar days, then aS 
T (14th) began before Siin.rise, it belongs to the 24(h Vyassei (Solar Kalendar) ; but as T' began 
after SuK-?'ise, it belongs not to the 25th, but to the 26th Vyassei (articles 0'> and IQo ), and so 
the 25th remains seemingly without an appropriate Tidhi. Hence it comes to pass that the pre- 
ceding Lunar Tidhi (I4th) is supposed to go 07i until the 2Gth Vyassei, whose concurrent Tidhi is 
theiefore noted the 15th ■, and so forth for every possible case. 

A constant recollection of this singular disposition, is indispensable to tl;e clear understanding 
of the manner of registering the daj s and Tidhis in the Kalendar ; and what renders it the more 
perplexed is, that aUIuiugli the Tidhis are computed according to apparent tlme^ yet they are 
registered in civil time. 

The precise instant of the day after Sun rise in which the Tidiii ends, is the first article inserted- 
in the margin opposite to it. 

Article 2. 

Independently of the preceding articles, the Lpheinoride* which always accompany the Fan- 
changums, exhibit several othcis, five of which are given for every day, and the rest as there is 
occasion — the five principal ones are as follows : 

lo The Naeshatra in which the rvloon is on the given day. 2" The Fogd, which though 
bearing the same names as the I’og«, has no reference to it, as shall be furtlier explained. 3^ 
The Curna. 4" The Thjagum of the JVurjunt, being the unlucky period of the day ; the 
three last being Astiological Elements. 5“ The hharum or places of the Planets in the Lunar 
mansions on the given day. 

I shall only speak of these five articles in this place, because the manner of computing il'cr, is 
given in the third Memoir; but there are eight others which, being purely nst:onomical or astio- 
logical, do not belong to our province ; and therefore, those who wish for an account of the latter, 
will find it annexed to the specimen of the Ravi and Chandra Panchangums and Ephtmti Ides 
inserted at the end of this work. 

1** The Naeshatra, or Lunar mansion in which the Moon happens to be on each day. 

There are 27 regular mansions in the circumference of the Moon’s peiiodical revolution : each 
contains therefore 13’ 20' of her Zodiac. Sometimes an extraordinary Naeshatra, named ^ILhijii, 
is inserted between the 21st and 22d, in which case it takes 3’ 20' from tlie former, and 1* 40' 
from the latter. TheTellinga Astronomers make no use of this extra Naeshatra. 

Each mansion Is divided into 60 guddias, the guddia into 60 viguddias, &c. so that one 
guddia is equal to 13' 20", a viguddia to 13' 20', and a para to 13" 20", which denominations 
must not be confounded with the measure of time of tlie same names. — The mansion is more 


Tlie Tidhiscompijfpd 
acrnrdii:^ S\d'- 

in Civil accuuuC 


Article? ot the E* 

p'lCEieritlo: .:ni;P4od 
to (be iUncii.i'ijjuu). 


The rearnlar Nac- 
sheitraa k7. 

Tae exLraordlnnry 
Nr''-' latra c«4liei 
Abhijit, 


The Nac?. divided 
iiito guddia', v igud* 
QiAS and parui. 



( n ) 


generally divided into four quarters, called Padahs, which sre always referred to in the Ephe- 
merldes. 

The names of the 27 Naeshatras are as follows ; 


jS'ames «J the Naeshedras. 


1 

Aswini 

11 

Ptirva Phalguni 

21 

Uttara A''shad’ha 

o 

Bliarani 

12 

Uttara Phalguni 

* 

A bh ij i t 

3 

Critica 

13 

Hasta 

22 

Sravana 

4 

Rohini 

14 

Chitra 

23 

Dhaiiish'ta 

5 

Mrigaslras 

15 

Swa'ti 

24 

Satab'.iisha 

C 

AVdra 

16 

Visac'ha 

‘^5 

Puna Bhidrapada 

7 

Punai vasu 

17 

Anuradhd 

26 

U tta r.il’hadrapada 

8 

Pushia 

IS 

J) est’ha 

27 

Revati 


Asleslia 

19 

Mula 



10 

Magha 

20 

Purva A'shad’ha 




In each Narshatra there is a parlicular Star called Yoga, which serves as the index of (he 
mansion. The following are their names, with those of the Stars of the Europian Catalogue 
■which are supposed to be the same as the Yogas (•*) 



Yogas. 

Stars of the European Catalogue 
sujipostd to be meant. 

! 

Yogas. 

3|n."s of the Etiro. 
(lean Cataloitiie sii|i. 
lOStd to be meant. 

1 

Vishcair.bha 

y or /) Aiietis 

15 

Vnj ra 

Aicliirus 

2 

Piiti 

35 Aiietis 

If) 

Asrlj nr Siddhi 

21 l.ihrm 

Q 

SJ 

Arushmat 

Alci e.iie 

17 

V'yalipa'ta 

3 Seorpii 

4 

Sa'jbha'gya 

s7 'i'auri 

18 

Viri' yas 

Antaies 

5 

So'ljhaiia 

oitiier 113, 1 16, or 117 Tauri 

' 19 

Pa righa 

34 or 35 Seorpii 

c 

Atigaiula 

perhaps 133 Tauri 

1 20 

Siva 

,7 Sagittal ii 

7 

^11 carman 

3 fieminorum 

21 

Siddha 

cp Sagittaiii 

S 

Dliriti 

0 t'ancii 

* 

Abliijit 

a I-vim 

9 

■i ) la 

49 or .50 C.tncii 

1 <-) -> 

Sa'iMi ya 

a Arjuilas 

'0 l.'anda 

lle^ulus 

23 

Subh.i 

u Oelphini 


V riddhi 

perhaps 70 or 71 Leo 

24 

Siicra or Subra 

A([uarii 

1'2 

Dhruva 

) Leoiiis 

25 

Hrahman 

Cl Pegasi 

13 

Vya'gha'ta 

7 or 8 Corvi 

26 

Maha Iiidra 

y Pegasi 

14 

llershaiia 

Spica Virgiiiis 

27 

Vaidliiiti 

4 Piseium 


(*) It is furci,';n tn tile object of this Paper to enter into an account of the position of tliese Stars in the 
heavens; all that I shall observe .at this place is, tliat in taking; theii Latituilc and Longitmlc out of the Hindu 
Tables their f ua/iipn and Guyana (heing corresponding terms), the former is to be considered as an arc of the 
Met idian which intersects tlie Star and the Ecliptic, and the latter as the portion of the Ecliptic which is intersecteJ 
by the same Meridt.an and the Equinoctial Colure. 
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S'; Th? Io'jj.C’r J-.'i'ft; ui'.ah. (Jini'gh bearing t!ic same nam?, and in the same n-irnlr-' 
GS tile stars eNinbdiu in ti.e ['receding cataiogne, ^ct lias no A^tiononiical reference to iCj 

is t>.e time during s^iwi tne sum of tiie motions of the Sun and Aloon amou.its to one y''i:s':Llr' 2 . 
Tiius if it be found to amount to ICg lO'/ofa Xacsiuitra in any Yogh (considered as th- f. -t'' at 
f ; £fv of timej the follciving, or second Jog.'r, M iil begin at 53 -S* after Sun rise the ii.^t 


diy. (') 

Of the 27 I'cgd.?, named as the Iog«j, of the respectiio Xacshatias, serentern are near’y 
ei|tK'J. to .s':At'‘ei; (lavs. 

o>; The C.n'.ifi, or Larana — is the time when tlie Moon’s motion fiom the Sna amounts to C°, 
tiiero hai.ig t«o Caianas in one Tidhi. There are dcren C.ii'anas in a!I, of v.hieh ses "j are 
ordinary and movtaide, and named Carru : and four extraordinaiy and lited, caMcJ SJitrra. 

The ordinary Cuntcis, or Carunaj are specifically named as follovi-,: 


1. 


5. 

\ Ui ka or Gui jj ill, 

2. 

Bli.ilava, 

6. 

\Varii!ijt, 

3. 

Co jlava, 

7. 

Bhudrr, or Vusti. 

4. 

DhitaU, 




The Extraordinarics. 

S. Soyami or Cliaconi. 9. Chade^padal:. 10. Xagava. 11. Clmastiighna or RhiTiiistogitna. 

l.he first Curna begins svhen the Moon is 6’ from the Sun ; auv! tiie seven moseable ones Lting 
tig’.t times repeated in succesdre order, include 342°. — The Moon’s Synodiccl orbit being 
coiis.Jored as divided into SCO*, there remains IS* Vvhicli she wants to compli te lier revolution j 
and those are allotted to the Stli, 9th and 10th Curnas; but the lirtt siideuree.s after the coi junction 
L“. long to the 11th, or last. 

40 The Tunj^ii of the Varjna (pronounced both by the Tamuls and 'IVllIngas Thtjr'J,-' 7 i of t'le 
TViirjam ) — These terms arc always emiiioyed logctl.er in the Kaleiidar, the being -that 

portion of a Naeshatra which Is deemed unlucky, aiiJ tlie T^aj^a the time of the duration of the 
ut.luc’ay peiiod. This time is determined by a ceiialn point in each Xacshatia calk'd its D'ln'.va : 
that which the Moon’s Disc takes, by In r absolute motion, to travirse it, is the 'J'l/'Jjd ; end ito 
mean duration is 4 guddias ; but its true one more or b es, ateording as the Jloon’s continuance 
in the same Naeshatra happens to be more or less than CO guddias. 

£i; The Chiirum or Eadacharum (pronounced Isharum hy the Taraul astrologers) a term used 

in the Hindu Eplumeridec, sigr.ik icg the da:!} a..pect or position cf the [danets ; nnsweriiig to 
• the same signification as Ja'iuia-piiti lu': ; though tii.r latter means more precisely their asuect at 

(*) The iluralion of a nic.an yoga i» 50g. ‘j0>, tun il,e .r.-'i,: ,;iie virio- in prciuiriim. v, ni, il.c 

, San and Moon’s rc'pectire .apparent hiotiois. nhi..:i .U-peudi on the pUcc of ll.ch' Apojees and affurdi a . vast 
of comljiuulioiis. Vid<^ p.ige I'i. 


The c,v Yoer; 


Its {* iir-lt > uIJs 


Nr’r.j.’rcf Ynruj, 


Ths Curna or Caia^ 
j--;. 


Their name#. 


Orilinarj, 


n-^h'c ordinary, 
Tlicir dispu5U;.ja, 


The Tvnjya of ue 
A o.rj\ ci. 


hit Hv'tert'.liip', (lio 
d n tutui ut me Tvii- 


Th'" CIiTrum or 

d ikuai uiii. 
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Si5|iplcir.entary ?ir- 
liflea ot the Puu. 
chuj'gam. 


Pffinitlf'n of the 
riit.i!) Tiilii, 

(Uir.'ilion 3 v. 

'i ;:r.t of (lio true TiU 
iii ^uiiuble. 


I)«»prnd principally 
on i:ie it‘v*-tuiL)na 
uf the Moon'ii *\po- 
gue. 


EleiLcnts. 


any instant of time. The manner of com;!uting these will be found at ppgc 1B2 of this work. 
(Vide also Glossary). 

It would be a waste of time to enter into any further account cf the other Astrological elements 
which are inserted in Ine Chaiidi a Favchsnsfut,], iiidependeri'Jy of the bye preceding ones, such 
as the Cnmtiim, Vdliei^ and Latla. Some notice of these, howeter, will be t^iLen in tlu lYth 
Appendix at pa;ts COS and following. 

Articlc 3. 

Compulation of the nienn ILlemcnls, 

Dei'i mtiox. 


A mean Tithi or Tidhi, (a Lunar day) is the time during which the Moon moves through 12* 
of her Synodical oibit supposed to he divided into 300°; its duration is therefore 60? 3' CSp 
Hindu time, oi OCa 37' '274," European lime: of these there are very nearly 371 in a Solar year, f*^) 
ihe duration o! thtTiue, Sphiita or Sputa Tilld depends on ilie appan nt relative metion of the 
Sun and Moon. For a very long lime the duration of the true Tithi is not sensibly ali'ected by the 
motion of the Sun’s Apogee: but their longer or shorter duration depends principally on their 
occulting at the time when the Moon is nearer or further from her Apogee, the former being only 
of 387 revolutions in a Culpa, and the latter revohing -ISS'JOC times in a Ilahu >pig. 


Ellmc.nts. 

The Elements which are requited for computing the articles of the Luni.«lar Kalendar, are 
principally .ns follows : 

I'l The Suti’s mean place in the fliadu Ecliptic called Ravi Madbijama Gratia. 

2') The Mooti’s Do. Madlipaina Chandra Gra'ia. 

3'; Ihe place of the Sun’s Apogee in Do. called generally his upper Apsis, or Ravi (Ttiiigri) 
3I(tndoiha. 

4’’ °ihe Moon’s Bo. Chandra 3Iandocha, 

h'\ 'J'he Jpanarisa, or Apanu Bhagas , — meaning the arc comprised between the Vernal 
Eciuinoctial point (Mesha Apana) and the first in tlic- Hindu S\ denal Ecliptic. This 
latter Element is riquired for referring all the computations made on the fi.vcd, or Sydereal, 
to the moveable, or Tropical Sphere. 

Go The obliquity of the Ecliptic which the Hindus fake to be constantly 21°. 

All these Elements are to be resolved by means of the Ti'in, or Trairas'ica (more generally 
pronounced Ti/ras'icfl), the common rule of thiee; and are therefore, no otlu rw ise difficult to 
compute than on account of the immense dimensions of the quantities, with which the operations 
are to be pti formed. For all these we have the following data. 

( ) Tcliinga Astronomers allow somethin; more for the length of the mean Tithi, wiiich accoriiir.g to them is 
oi 31 ) 5 . 5v. 4Cj). i3j. Vice pp.gc 172. 



Data, 


1*^ The Sun performs 4320000 Baghanus or Sydereol revolutions in a Maha jug ; aad in the 
same period of time there aie 1577917828 natural or lihumi Savan days. 

2o The Moon — 57750336' in the same period. 

So The Sun’s upper Apsis — 387' in a Calpa or 1000 Maha jug, which Calpa, therefore, 
contains 1577017828000 Uhumi Suvan days. 

4‘> Tile Moon’s Apogee — 4S3203' in a Malia yug, witli an additive Cijali or correction of 4 
revolutions in the same space of time. 

5" The Apanas or Equinoctial points, called sometimes Cranii Palas, or Nodes of the 
Ecliptic — GOO lievoluiioiu (or Liurations, in whichever way itmay please the computer to con- 
sider the Hindu processional variation' in a Maha yug. 

'I'lie revolutions of the Moon’s ascending (Rahu tlie head") and descending Nodes (Kc/a the 
tail of tile Dragon), which procer d in Anlecedcufia, are not required for computing the common 
articles of the Kalendars, being only wanted for Eclipses and Occullations. Of these, hotvever, 
thf re are 232238' in a Maha yug, with a Bijah of 4’' as for the Moon’s Apogee. 

These clatas are thus presented, on a supposition that the reader is already informed that a 
Culpa consists of 4320000000 Solar Svdereal revolutions, with a Twiliclit, or Sandhi of 
1728000 years — that this period contains 14 ilauzcantaras, each of which contains 30S4 18000 
years. That a Malta yug is equal to 4320000 years, comprehending/ot/r lesser yugs, or periods 
of conjunctions; viz. The Safyayug 172S000’' (equal to the Sandhya which precedes the 
Calpa) — the Treta yug 129C000' — the Devapar yug 864000’' — and the Cali yug 432000'; 
of the latter of which, in the year of Chri^t 1822, there were 4923 expired; the 4021th begitining 
On Thursday the 11th April of the said year, New Style. 

That sort of time which the Hindus call Saura, may be converted into degrees, Szc. by the 
following 'I’nWe. 


Hindu 

expre.^bion. 

Surriah Siddhanta. 

Tc'llinga. 

Degrees. 

Designation. 

A Year 

Sunivat Sara 

Mima 

300’ 

12 llasis or Signs 

Month 

Masha 

Masha 

30’ 

I Rasi or 30 Bagahg 

Day 

Dina 

Theidi 

1' 

1 Bigah 

Hour 

Dan da 

G uddia 

1' 

Gala 

Minute 

Vicala 

''iguJdia 

1" 

Vicala 


Pranacala 


IC' 

1 I’ranacala 

S >rond 

Castacala 

Para 

I" 

Castacala 


I^evoliiUon^ of tlie 
Sun, MiMin an l thoir 
Ap')2;p<‘5 in a Maha 
yug or a Caljya, 


Of fhe Equinoctial 
poinis. 


The r.nlpa, Sar(;i,i, 
Mai.u.Mii.ir'ii, 

V I'f; iiiiii -i 

) or ptrioiis. 


Saurn tiinr ripre-se<J 
ill ilcgicci^ <SiC. 


Tiic time 50 expressed, may b; concerted into <JoIxr Sydereal time by means of Table XVI. 



Strostidi 


Prpcfjit, 


Rule. 
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Fin'T OpEiiiTiov, 

For the Strostidi Digona, 

Dlsoua. The Strostidi Digona means the number of natural days expired from the beginning of the 

Caipa, or grand Astronomical Epoch when the Planetary motion commenced, to any proposed 
day. The rule for finding that period of time, though necessarily operose, is easily explained. 

Precept. 


1« Find the number of Saura years expired of the Calpa on that which is proposed, by 
adding together the Aarni/i; which precedes the Calpa; six Manvvantaras; twenty-scTen Maha 
vugs; the Satya ; Treta ; and Devapar vugs. — Subtract the number of years employed in the 
Creation, which is 17064000', and add to the remainder the years of the Caliyug expired : the 
sura is the Strostidi Digona in Saura jjeurs. 

S® Multiply the same hy 12, and you have it In Saura months. 

3 ° There being 1 593336 intercalary Lunar months in a Maha yug, find the number due to the 
Strostidi Digona in months, which add to the former. 

4o Multiply the sum by 30, and you hare the Lunar daj s or Tidhis, 

50 There being 25082252 superabundant, or Cshurja Tidhis, in a Maha yug, find the number 
due to those found by article 4, which subtract from the same, and the remainder gires the Strostidi 
Digona in Bhumi Savan days. 

These fire operations are comlined in the following Example for the year 1921 current of the 
Cali yug. 

Example I. 


Sam a years. 


1" Sandhi or Twilight of the Calpa 

Six Manwantarns . - . 

Twenty-sereu Mahayugs 

The Satya yug equal to the Sandhi . 

The Tr^-ta yug . • . 

The Devapar yug . , 

m m 

1728000 
18506^8000 
116610000 
1758000 
I2!!f)()00 
86 1000 

Sum 

Subtract time employed in the Creation - - . 

1972911000 
— 1706400Q 

Add the years expired of the Cali yug 

Pieraaiodor 

m m 

1955880000 

4923 

^ Strostidi Digona in Saura years „ 

Multiply by 

1955884921 
X 12 



3911709843 

1965881923 

The same in Saura months ; S 

• m 

23170019076 
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So 

Saj 


For the number of Intercalary or Acligah months due to the same period. 
As the number of Saura months in a Malta j ug . . 518 lOOuO 

To the number of Adigah months in the same - . 1698 J S 

So the number of mouths above found • . 23170bl90rG 


To the number of Adigah months sought 

1303333Xi3n0m9076 

51SiOOUO 


add +721381689 


4o 


Number of Lunar months 


Number of Lunar Tidhis 


Multiply by - 


24192003765 
X 30 

726760H29;0 


50 For the number of Superabundant Lunar days, and Strostidi Digona in Bhumi 
Savan daj s. 

Say As the number of Tidhis in a Maha yug ... 1603000080 

To the number of Csbaya Tidhis in the same . . 26082352 

So tile number of Tidhis above found ... 725700112950 

To the number of Cshaya Tidhis sought 

ghOSi'.S'JX 7 s51POU4950 


louaoviuusa 


Subtract 


11356018175 


Strostidi Digona in Bhumi Savandays 


7 11 !0 109 1775 


Second OriaATiON. 

For the Soota dt'na, or feria on tshich fulU the last conjunction of the Luni-sular year 4923 
from the CaCi yu^. 

The Strostidi Digona in Bhumi Saran or natural days being dirided by 7 
7)7 14 10409-1775( 1 02057727824 weeks 

and the remainder 0 being counted from Saturday as Zero (because the Creation 

is supposed to have been completed on Suiuhy) shews that the Luni. solar y-ar 4923 ended on 
a 5ot«)'(/rjy, wliich concurred therefore with the 30th or Amavasya Tldlti of the Imnar month 
Phalguna of the said year ; and shews that the JVat/ra«a or first day of 4924 fell on a 
Sunduy, 

Artict.e 4, 

Before we proceed any further, we shall consider (with a view to save time) the method 
jlccording to which Teilinga Astronomers compute the Strostidi Digona in Bhumi Savan days, 
-'Slithout undergoing the trouble of the preceding long process. 

Although ihe Precept disclosed in the 3d Article be the fountain head from which all other 
methods were derived, yet the extreme length of its operations has tempted modern Teilinga 
Astronomers to search for sh.ovter Cycles wherein the ratio of ilio intercalary months and 
Superabundant Tidhis might bo preserved, and they have accordingly computed tiiat in ISOOOQ 
Saura years, there are exactly 6G3S9 Adigah months; and that in 13358334 Lunar mouths, 
there are 6270563 Cshaya Tidhis. This Cycle of 180000 allbrds, therefore, a convenient propo- 
Cition for computing some of the Elements with perfect accuracy, but from these are to be excepted 


Smta tllna or last 
day of conjunction. 


Tellirea process 
tjtrustidi. 
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Preci-j)l, 


Rule. 


Aliargana. 


Ihe pssUionof the Sun's Apojep, xvhich (as we hare alrea(!j' hlii(ed) mores only at (he rate 
of 1' in 517 Saura years, and the precessional rariation at tliat of 54" in a year. These, (h(ie. 
fore, require much longer periods, and for this object the following method «as found perfectly 
competent, 

Preceft. 


]e Compute the Sirosfidi Digotia in Bhumi sax an dax’s by (ho Sastra rule for the end of the 
last day of the Devapar yug (ride Example I). This xxill be a constant quantity, to xxhich if you 
add the Ahargana, or number of natural days expired from the beginning of the Ca!i } ii; to the 
proposed Epoch, you will hare the Slrostidi Digona for the same, just as if it had been com- 
puted by the long process. 


Ex.SMPLE ir. 

Let the Sfroslldi Digona for the last day of the Devapar yug be required, for the purpose of 
deducing therefrom that for the last dav of the year of the Cali xu<t. 

1” Not to repeat what has already been done in the first Example, lake the Strosddl in years 
for the end of the Devapar yug, as found therein ; xvhich is 105588000 Saura years : proceed as 
before, and you will have the same in months 234705600CO. Hence for the Adigah months and 
Cshaya Thlhis, 


1 rxga'lSG X2.1 1 TOotWOdO 


5imoouoo 

Which add to the sum of months 
iN'umber of Lunar months 


Adigah months 721 38287 1 
23170560000 


24191912874 
Multiply by X 30 


and 

2jOS9 


IGO.iOOOOSO 


725758280220 
Cshaya Tid, Sub.— 11355980593 


Sfresfidi Digona in B. Savan D. last of Devapar 71440229CC27 
Noxv this quantity 71440229C627 D. S. days once obtained, bx^comes a constant number, which 
combined xvith the Tellinga rule, xxill serve in future for finding the Strostldi Digona of all Epochs 
which do not ascend higher than the beginning of the Cali yug. 

2<; For the Ahurgana, or time e.xpired from the commencement of the Cali yug to the end of 
the year 4923. 


Say As the number of Saura years in the Cycle 
To the number of Adigah months in the same 
So the number of xears of the Cali yug expired 
1o the number of Adigah months sought which add 
6fi'!s9y.t92X 
180000 

Then multiply 4923x12 number of months « 


J 80000 
66389 
4923 

1815 
add 59076 


Number of Lunar manths sought 


60891 
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For the superabundant days. 

Say As the number of Lunar months, (see data, page 77) i 
To the number of Cshaya Tidliis in the same 
So the number of Lunar months expired . 

To the number of Cshaya Tidhis sought 
C2-;05 63X 60891 
' l.i33833!“' 

Multiply the number of Lunar months 60891 by 30, it is 


13358334 

6270SG3 

60891 


_ 28582 
1320730 


From 'which subtracting the Cshaya Tidhis you hare . 1798143 

the Ahargana for the end of the year 4923. 

S» For the feria of the last conjunction in that Luni-solar year. 

Divide the Ahargana by 7)1798148(235342 

w ith a remainder of 2 which counted from Thursday as Zero (because the Cali 
yug began on a Friday) gives Saturday;, as we found by the Sastra rule. 

■4« To deduce the Strostidi Digona for the same day from the preceding operations. 


B. S. Days. 

To constant number - _ » _ 714402-D6627 

Add Ahargana . • - _ 176814S 

Strostidi Digona in B. Savan day« • - . 714404094775 

The same as found by the Sastra rule, the remainder of which, after division by 7, must be 
counted from Saturday as Zero, as before. 

Independently of the method for finding the Ahargana above disclosed, there are shorter 
Cycles used in Tellingana, one of which will be wanted for resolving the place of the Planets 
by means of Vavilak Cuchinna’s Tables ; and a much shorter method will be shewn in a separate 
Note inserted at the end of the Memoirs, but we shall postpone noticing cither until called for, 
in order not to crowd unnecessarily the matter on the reader’s attentiou. 


Article 5. 

For the Hindu Solar and European datet of the Sooia dirM or feria of the lari conjunction 
of the year 4923 of the Cali yug. 

Means were given in the first Memoir for finding the European date of any assignable Hindu 
Solar day ; and to these we shall have recourse for fiuding that of the Amavasya, the Soota diaa 
of which we have computed iu tlie preceding Articles. 

The duration of the Solar year according to theSurriah Siddhanta being 365'* 15' 3 i' sjp 54 . 
multiply the same by 4923, and subtract the Sodhyam i^subtractive eq^uation) 2 '' 8 ' 51' 15'^ the 
remainder will be the Solar Aliargina sought. (*) 


Soota dina. 


Ilindn S»lar and 
European dale af 
the Soota dioa. 


Solar Ahargana for 
Chuitrnni and prc- 
codiii^; lauiith Fuqh* 


(») The Aharjau* may also be obtaiued vrith less trouble by means of Table XLYII/part 2d. 
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For Ihe ji’-xla po?U 
tion of i{.? 
ninc: of the Soj'i'- and 
F^uiii-soiur 5 ears. 


1>. C. T. P. I. 

This Element V 111 he f.'iifn"! - - - . . 170S1G6 [43 33 7 vq 

rsegii'ct tho fraction, .rid subtract the Lani-solar .vhirj.iiia CTn«i)".f'' , 

at Article 4 . - - - - . — . l/f.i'iliS 


Di;r.-re:;ce .... lS'''avs. 


Bat by the respectire Precepts, the remainder of the Solar Abarcana after clividoii by 7, is 
be counted from Fric’aj/ ; and that of the Luni-rolar from Thund.i’j, thercfir'’ when the Solar is 
the greatest of ti.c two, one day is to be added to, and when least subtiactiu ficm, th" difference. 
In the present case, the interval sliould thfreforebe incrta.ed by an unit, whirl; mnLes it 19 da^s. 

Now the remainder of 17GSIC6, after dirlsion by 7, being 6, the same b. ir.g rnuntc.l from 
Frid.ay, gives and by the rules formerly dcliiered, will be found to fill on April 

11th, A. D. 1S22, Sidereal, ^lid (and on account of llie fraction 13" 3S 7^ 12' which exceeds 
.bO) on the 12th, CVef/ account. Subtract therefore 19 daj s fiora lltli April, and we find 
Saturday, 2"d March N. S. the Sidereal date of the Soofa dina sought. 

A ’ 0 now want the Civil and Sydereal date in European expression, of the Ist day of the 
Solar month Poongoni, A. Cal. 4921, for wluch referring to Table III, we have 


Ahargnna 1st Clnitram shove found 
Suutract absolute duration of Poongoni 


179810?) 1.3 3.i 7 
M 20 21 2 


Ahargar.a 1st Poongoni A . C. 1923 - « . . 171;- 133 2.3 17 5 

and the sum of days after division by 7, leaving a remainder of 4 to be counted from Friday, 
indicates Tuesday the Soota dina sought. 

Using, therefore, any Kalendar, and counting .90 days b.ackwards from the nth April, we 
fad Tuesday the 12th M-arch inclusive, (the IKh bung the last day evpirod;, which is the 
S'derea! date of the 1st Poongoni European account. 

Again, the fiacfion 23' 17’ 5’ (below .10) shew? that on the beginning of (hat rnnifh the 
Sydereal and Civil account coincided, and since the Ist Poongoni fell on the 12;:; Mai cl; iur.l.i.sivc, 
ana the Buiii-sojar Scota dina on the 23d, it follows that the Solar date sought is ti;e 1 2th Poon- 
goni, and that the Sydereal and Civil account coincide ; aliho’ on .account cf the .’rcction of the 
Solar Ahargana for 1st Chaitram 4924; 43-' 37’ 57' (above 30) the Sydereal month is of 30, the 
Civil is of 31 days. 

The date of the last Jmavasya, SOlh Phalguna of the year 4923, is therefore, Saturday the 
1 1th ; and that of the Prathuma Tidhi, the 1st of the Lunar month Ciiaitra 4921, Sunday the 
13lh Poongoni of the Solar year 4923. 

file following Elements are, therefore, all computed for the 12th Poongoni. 

^ ^ d.herence wul be found between these results, and those which would be obtained 

if the Elemeats of tlie Ariah Siddhanta (those of the Solar Kalendar) were to be used ; for the 
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Al.srgana for <lie 1st Chaifram of the Solar year 4£24, on those principles, ». c. t. f. 
inst'Ecl cf (4’) 43' 3.'/ 7", n ou'd be - ■ . . . ^4) 20 30 

Flora wliich subtract Root for Poongoni, Table III, column 1, . . (2) 20 21 2 

The Root of Ahnrgaaa 1st Do. . - . , (1) 59 51 28 

sreuld bo ^'J'Jereai account, instead of TiJCSf/r/j/, found by the process of the Surriah 

Sii.dl.c.nfa. But on account of the fiaction 50^ 61’ 28" (exceeding 30) it would be Tuesd 
C’/r;' account, rbich v.c have before found to fail on tbe 12lh March 1812. The consequence 
Yvruldaiso be, that the Sidereal rnou.th of Poongoni 4023 would count one day more than the 
Cirii one ; and that all the Ciril dates in the said month would be one day in advance of the 
S; Jcreal account, vliicii is not the case in the present compulation. 

AVe have thus been obliged to suspend the coinpnfalion of the mean Flements, from (he 
necessity of fixing the date of (he Luni.solar Soota dtna according to the Solar Kaleadars, 
vitliout n idcli it would be impossible to determine the circumstance of the intercalary and 
expunged Tidliis, in the CLaadra Fauchangum. We shall now resume it in the followinj 
Article. 

Auticle 6. 

Tttir.n Ortn.VTiDW. 


For the Ravi Madhyarna GraLa or mean place of the Sun in the Hindu Zodiac. 


C) 


A3onC00X7M40tC9‘.n5 

i577yn3-.ti 


11 C 25 36 37 


Fourth OrnRtTio’r. 


For the Chandra Madhynma GraJ.a, or mean place of the J.Icon 


in Do. 


.577:i;tifiPX71 '•;a'C.9'TT5 
15779i73ia 


11 21 15 34 24 


Fifth Operation. 

For the place of the Bavi Tiiv^n M<tndocha, or Sun’s Apogee 


in Do, 
a Cal pa. 


3'^7X7l 

1377yi7O'-‘'5uu0 


2 17 17 17 54 


(») The fciriii in which I li'e’rut his been objected to ns unauthoriae ; h> Ci'stmi, for gme- 

rally a quantitc placed on the lieU side of an I-h la-.i-m of thi- son, ie-.pllo a remaii.der : tint a ditl'erein d},po. 
s'tion of the figures would hare pcri leard t’le rerder'-- r; e, au 1 the resnlts when refe-:e;l to are more readily 
found wimii ciuFsed in order after the etj rcf-ier,'. 7Ir. Satr.ucl l^avis htisfollnwed the [iine nutaliua witiiout ill 
tei.'.j ubjetted to in liurope, I rcl> cn she saatc iadulgence. 



( 


) 


Sixth OfCH itiov. 

For the place of the Chattdra Manducha or Moon’s Apogee in Do. 

• • ! t m 


48S203XH4'!0409-i775 


15779nsi8 

Correction of Biiah 

4X714404094775 

1577917S2S 


7 2 67 26 12 


add 0 1 38 27 10 


000X7)44040^775 


I577917bii8 


and 8 G 
— 6 


8 4 57 


2 6 8 


4 67 
X 3 


7 4 35 63 22 


Seyesth OrERATioy. 

For ihe Ayanansa or Ayana Ihtgahs, (*) 

Revolutions. F.irti. " 

(271650) 683742 or 8 


6 8 4 57 


10)6 18 2 4 14 51( 0 19 50 25 29 
The Ayanansa on the 12th of Poongoni of the Solar year 4923 of 
the Cali yug, being the day of last Amarasya (conjunction) of the 
Luni.solar year of the same denotnination, is therefore . . 0 ID 50 *>5 29 


<•) I canHot dismi>: the operation for finding Ihe the most important Element of Hindu Astron.my, 

ia at much as it is the Eqaatioii which transfers all Ihe computations made on the Sydereal, to the Tropical Sphere^ 
without offering a few words on Ihe formula used iathrteil, and the view which modern European Scholimts 
have taken of the theory of that Element, in which some differ very materially. All that the Surriali Siddhaata 
■ays on the Ayauaiisa, is compri'^ed in the following few lines, in reporting which I use Air. Davis’s version, 

“ The Ayanansa moves Eastward thirty time, twenty in each Alaha jug. By that number (600) multiply the 
“ Jhargana, and divide the product by the number of Sayan days in a yug, and of the quotient take the Bhuj» 
« (snpplement to or eice,. over 180°), which n.nlliply by 3, .and divide Ihe product by 10 j the quotient is the 
•• Ayanansa. 'H’.th the Ayanansa correct the Crah., CruMi, the CA'Anyo, CATadata and other requkites to find 
ilie Pushti and ihe two Viihuvas. 

“ AVhen the Curna (Hj potlicnuse) is less than the Surriah CL' hya (the Gnomonic Shadow of the Situ) the Prnc 
Chacra, moves I'.astward, and the Ayanansa must be adJeil ; and when more, it moves Westward, aod the 
** Ayanansa must be subtracted.” 

Tbe cuinnentary goes on to 5.'»y, that if the Sun’s true place (Sputa Grahn) computed by the jiharganm^ be 
less than that found by his Gnomonic Shadow, the Ayanansa must be added (and vice Tersa), In present time* 
(adds the Tilta) the Aynnait!>a is adi'ed.” 

From the .above passages the modern Ilindn Sastros (and Mr. Davis after them) conclude, that the Equinoctial 
|>oiats are considered in the Suiriab SiddhanU, as Uirating from the 3d degree of Alin , to the 27lh of Meska Ti 
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Notf ?lnc<? the Equinoctial points complete t'.i^'r reTolulicr..^ ?00 V, a. TT- !>e rn*, nd 

diuhi^f acii, pass through a space equal to four times -7', or I Jo’ of t.te ptiCy wh.ch is 3-lOths 
of 330', (its who'e circumference') the remainder, of the pr' ct ci 'g operation, after suLiraciing 
th.e Ehuja^ is drawn info -j-i. Now for the annual variation, vve have accor(’i:ig to former Fre. 
ccpts 4 j/aoY 7 rT” * YTooTT revolutions, equal to 5 4" exactly. Hence, for finding the Aya. 
nansa at any par'icalar time, the Sastra rule may be dispensed with; for it needs only be 
remembered that the fixed and moveable Solar Zodiac, are supposed to have been coincident at 
the expiration of (he 3GG3th year of (he Cali j ug; and that the Equinoctial points have a retrograde 
motion of 6 4" ina Sy dc real jy ear. Therefore, to find the Ayanausa for the end of the Solar year of 

the Cali yug 4C23, we have 4923— 3G00r=l 323, and 1 323X54"— IS" 50' 42" This result differ* 

from th.at found by the 7fh Operation by 17" 3t*, but the latter was for (he end of the hunt-solar 
and not the Sular year 4923, which began 19 days later. True it is, that this difference accounts 
only for 2", 8 : but the TeHIuga Astronomers are contented to use the Druva or Epoch of the 
year 3000 of the Cali yug for common computations, because they generally neglect the second*. 
One thing is certah, however, evhich is, that if at the end of the srld Solar Sydereal year there 
was truly no Av.anan'a (as thev suppose), their method is more secure than tliat of the Sastras. 
The Table XXXV of this collection has been constructed with reference to t'^e Druva. 

For the period in time of the revolution of the A vauas wo shall observe, that as there are COO 
Baghanas (JloT so they are called in the VarasanhUa) in a Malta yug and of Saura years in the 
same period 4320000, it follows that one Baghana of the Ayanausa is equal to 7200 years. The 
Hindus divide that period into four quarters, called Padahs, during the first and fourth of which 


SDit from the 3d degree of Car.yii Iff , to the 2fth of Tula of (he fixed Indian Eeliptic ; for it must not be ima- 

jined thal this conclusion oi iu'.i'.ated with (he gentleman above <|Uoted; llio saa.e iiaving iieen diatinrtij explained 
to me in Madras by the Coilege Sastra (an aide and aged Native Aslroiioincr) in the year 1814, which is more 
than 23 years aflcr Mr. Davis had written his tract. 

The ejact meaning of the word Prr.c Chacra used in the Sungserete text, is not sufficiently known to me to 
draw any srt*.ivf.ictory conciusion therefrom ; hut the term Chacra clearly means a vcliccl or circle, and if in tl:e 
present case it nay lie taken in theseuse of an Epicycle, it would not be a forced inference to coniidcr it as one of 
a Ra di 'S eq-'a! to 27’ of the Deferent, whose center would lie at the rquiiioctial point, revolving on itself, and 
through whio'o th” li.icof lUshis (that which is supposed to pass through (he center of the great Orb, and to 
be direcied lo-.’.a't's certain Slavs of tire great Bear; and at which the /oar fixed and loovcnble Somr and Lunar 
Zcdir.cs coincide after certain revolu. ions of time) should pass, in (heptane of :he Eriipiic. If SU' h a schet.’.e 
could be adroittel, it would not be difficult to comprehend how a point in the Axis of the moveable Orbit, 
revoivinj in the I'picyile and proceeding from the point of coincidence towards the East, might after 1800 year* 
(one Padab, or quarter of the Ayanui'sa) reaclt tis greatest Eastern Elongation, equ"! to 27' of the Dofcretit, t’ en 
teem to move during 1300 years itioic in an.ecctlctifia^ alter which it woiitd again fail in the line of the Ripdr, 
in a poird of superior conjunction wlteii toe Ayanausa wonld again be equal to Zero; front wltich, a'ter passing 
thrsagh its greatest Western Elongation, it would proceed in consequentia, and in a complete period of-iX 1*00, or 
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the Crand.Pata Gati is afldltire, and ceusequent'j the Avanansa is increasing, and during the 
second and third decreasing. 

The obliquity of the Ecliptic is supposed to be constantly 24* ; and it must be a matter of 
astonishment to perceire, that these who were able to discover (though imperfectly) the pre. 
cessional variation, should not have even suspected the diminution of the former. 

There remains now to explain the word Bhuja, which was used for the first time in the last 
Operation ; but of which we shall make frequent use in the sequel. 

The Bhi/jais always undeistood to be the supplement of an arc of 6 or 12 signs, or the dif- 
ference above 6 signs, and below 12 signs, if the arc exceeds 6 or 0 signs ; thus : 

1. If the arc exceeds 3 signs - Subtract from 6 signs. 

2. If it exceeds G signs - - Retrench 6 signs from the arc. 

3. If it exceeds 9 signs - . Subtract tlie arc from 12 signs. 

All Hindu Tables and Rules are adapted to these Rules, 

1 he mean Elements being thus computed, they are, w hen collected in one view for reference, as 


follows : 

1 

• 

f 

// 

a 

Sun’s mean place I21h Poongoni '4023 

14 

9 

26 

36 

37 

Moon’s Do. Do. .... 

11 

21 

15 

31 

24 

Sim’s Apogee Do. ... 

2 

17 

17 

17 

51 

Moon’s Do, Do. ... 

7 

4 

o5 

53 

-2 

Ayanansi Do. ... 

0 

19 

50 

25 

29 

Obliquity of the I'lcliptic . . - 0 24 

We shall now pass to thj computation of the true, or Spula Elements. 

0 

0 

0 


7200 jear? from the outjet, and after ha«i'ij revolved tliiough an arc equal to JCS degrees of the Deferent 
(3fi0 of the Epicycle) reliirn lo its onginal point of coincidence. 

A similar notion occurred to the Arabian Astronomer Tebith-Ben-Chora In the T,\tli centnrv, when he aftempterf 
to accaunt for the chanje in the obliquity of the Ecliptic (unknown to the Indians, v.ho uhvnvj take it to be 
Si') and the inequality of the preceosiona] variation. He supposed an Epicycle at the lOquinoctial point aijd found 
wilh reference lo it that the Stars sometimes appeared to move toicard^ the Ea.f and at others tawardi the Wes!, 
with unequal velocities ; that doctrine was victoriously coaibated by llhciuholdtib and l{eqio!iiontanus ; neverthe- 
Ifs-., by an hypothesis much resserabling it, it so happens that the small (|uaniuics of the lit/lation of the Earth’s 
Axis, have been resolved by our own .Astronomers during the last century. 

But what leads me to abandon this hypothesis, is, that 1 perceive no «here in the Hindu doctrines, any trace 
of a variable motion in the Equinoctial points, which, whether tlie Cranti-Pata Gati (liternlly the motion 
of the Nodes of the Ecliptic) be considered «is a libration or a revolution, should be felt particularly, cither 
at the limits, or the Eastern and VV'estern Elongations ; such a notion being especially inseparable from that of 
an Epicycle, Nor <-an it be ascribed to ignorance on the part of the Hindus, who have shewn themselves to 
be fully aware of the eCeet above adverted to in their theory of the Anomalistic Equation, where they increase 
or decrea-e the Radius of their Epicycle, as it is supposed to approach or recede from the Sizigies, and take 
their Pon'dAi-ansas (EpitycuUr degrees) equal lo Zero, between Sama and Vishuma (odd and even), i,e. at 3 and 
9 signs Anomaly. 




Akticl* 7. 


For the true Elements and the Amavasj/a and Prathama Tidhi of the year Cali yug 4S23. 

In eliciting the trite Elements I shall follow the course of the Southern Hindu Astronomers 
in their rarious contrivances for saving as much labour as possible, consistently with correct 
deductions. Several of these methods are new to Europeans, 


Eighth Opfr.vtion. 

For the Sun's true fylace in the Hindu Zodiac^ or Sputa Graha. 

Subtract the ©’s Madhyama Graha 
From the place of his Apogee (IVIandocha} 


Manda Kendra or Argument of Anomaly, 
From which subtract 

Bhujah or supplement - » 


take for 82* 
83 

And for the remaining 9' 19’ 


Say 60 : 539 G 18 ; 


which last fractional part 47'" exceeding 30", merge into the vicalas and take 3. 
Equation for 82* _ . - 

Fractional part _ - . 


« • / 

1/ 

11 9 2S 

37 

2 17 17 

IS 

3 7 50 

41 

6 0 0 

0 

2 22 [9 

19 

’ 9' 19' = 5 

i69" 

e XXV.) 


2* 9' 

18" 

2 9 

36 


18 

Cast, 


47 


aid take 3. 


2 9 

18 


3 


IManda P'hala or Anomalistic Equation - • 2 9 21 

Now this Equation being additive for midnight, the apparent time, or instant of th.o f/uii 
being actually on the other Meridian, must be somcwliat later than the mean time of midnight, 
or when his moan place answers to the Meridian. The Equation due thereto (which always depends 
on the Sun’s Anomalistic Equation) is what the Hindus call Arca-Bakoota Siimscara, or Area 
Jdhagdhala : for the correct resolution of wnich 


The Suij’s true 
Iilacc, 


Aioa.rr.I-nr.fn Sim. 


(’) Mr. Davis liaving demon^tratfd that Mai-araiiil.'.'s Tabti-- wore caiivlructcd by help of tlie Tri-ommetrical 
Tables of wliicli he lias investigated the theory, it would be i.s''le.s for me to prolong this paper by usin^ the 
PindaB instead of the Equations. Those, however, who may be desirojs to practise the long pi'occsi, will find it) 
T^ble XXXI a canon of sines, cosines, and versedsines, wiiicn lias not y el apneared in print, 
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Say 3;0* fh* ’■“Tolut'on tIiroi;yh il'.o ('!:’’rnal Circle or I2D6000* 


59' 8" Sim’s me-n ruction in 1 dry 

So Egualion due to 82’ (2’ £' 21'') 


35 is 
7753 

3;43X7T:-S_21" The Area 

itbU jUj 

Eh-iba’a. {*) 



Sun’s mesn Longituds 

Manda B'imla 

Area BhagiLala 

11’ 

0* 

o 

2'/ 37' 

9 21 

21 


Sun’s Sputa n.-auR, or tine rlace for 

apparent r.iiJiii^/iit at Lanca . 11 11 




Tiic Sun's troa 

filOtiOQ. 


The ?»Ioon*fi true 
ylace. 


T'.intu Oria^Tioy. 

For Vie Sun's true motion or Sputa Gad. 


The S im’s mean Ectlon in one day being hQeal y ith the Bhujah of Manda Kendra found 
before £2° &' 17" (fith Operr.ticn), referring to Tab!e-^f^, in (he column of difference from mean to 


true motion, you find IS' ; and as the difrcr'''nce for one degrto is only 

} 

the quantity due to 

10' 17' msy be neglected. 




Tabic I. O's mean motion in one day • , 


59' 

8* 



-d- 

18 

Sun’s Sputa Gall 12'h Pscnycnl - . „ 


53 

25 

Tenth Opr.p. vtiox. 




For the Keen's true pl-ice, or Sputa Graha. 




From the place cf the Moon’s Apogee _ .7’ 

4* 

35' 


Subtract her i.Iiu.hyama Giaha . . 11 

21 

15 

.74 

Chandra ATanda Kendra or / rgument cf .‘vnoma’y . 7 

13 

20 

19 

From which retrench . . .6 

0 

0 

0 

Bhujah, or distance from Perigee . , 1 

n 

20 

19 

or 

43 

[20 

19—1219" 

Tr’lth 45’j referring to Tai.ie XXV vou find 



for 3‘ 

27' 

26" 

4-1 + 

3 

so 

.54 

DiiTcronce 

3 

28= 208’ 


Than say : CD : 208" :: 1219" ; — l' 10*25* 

' 60 

and for second dlifprence 

: 350* : 208" ;; 3* 27' 26" : 10 cicalas. 

. _ 


(•) In order to save the trouble of these compnlatinns, the Hindus generally take the Sun’s Area Bhaga'hala to 

be the 35;!ii part of iU Anomalistic Lqnatioa; thus 21”, and the Moon’s 4' 47’ difference 4». 

.>00 27 ’ 



Hence, Equation for 43" 
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1st Equation 
2d do. 


3* 27' 26' 
1 10 
19 


Manda P'hala or Anomalistic Equation subtractire . 3 23 65 — 

For the Area Bhagubala or Equation of the Moon’s place from mean to true midnight, 
9sy : as 360' : to 2' 9' 21" (5un's Manda P'hala, 8th Operation) :: 13° 10' 33" (Moon'’smeaa 
motion in one day, 11th Operation) : 


. t:- i/ 10' S5’'_ ^ 

ttiiu- 


the Area Bahoota Sumscara, depending on the Sun’s Anomalistic 


Equation, from mean to true midnight on the 12th of Poongoni, additive. 
Thus we have 


F’s Madhyama Graha - • _ 

11’ 

21* 

15' 

34' 

Flanda P'hala • - . fubt. _ 


3 

28 

55 


11 

17 

46 

39 

Area Bhagabala . . 4* 



4 

43 

Moon’s Sputa Graha or true place at apparent midnight 





Cn the 12th of Poongoni at l atica . • 

11 

17 

51 

22 


Eceventh Operatiow. 

For the Moon's true motion or Sputa Gait. 

The Moon's mean motion in one day is 13’ 10' 35" ; and her distance from Perigee is 1' 13’ 
20' IS" (10th Operation) or 43’ [20' If". 

“VVith 43’ referriag to Table XX \' , jou find 


The Moon's true 

IDOtiOA. 


For 13° . . 50' 48* 

41 - - 49 46 


Difference 1 2 


Then say ; 60' : 20' 19" ” 62": = 30' 39* or 31*. 

OU 

We hoTo thrrrfnre J ’s mean motion in one day • • 13’ I O' 35* 

Equation frr U’ . , . . . 50 48 

Propor.ioii d part .... 31 

Moon's Sputa Gati or true motion on the 12fh of Poongoni .14 1 54 

Twfufth Operation. 

For the true distance and relative motion or Vi.Arca Indoo Graha and Galt, 

O’s Sputa Graha - - - - 11' 11° 36' 19* 

D’i Do. Do. . . - - - 11 17 61 22 

Sonb-Ti.Arca [ndeo Graha, or distance at midnight 
the Moon having passed the Sun. 


True riisfanre and 
relative oiotiuo. 


6 15 3 
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f II 


©’s sputa Gati i . . 

- 

1 1 

59 

26 

J’s Do. Do, • •• - 

- 

1 

51 

Soob.vi.Arca Incloo Gati, or relative motion 

• 

13 

o 

23 


relat'iTi* raatiou is llie Element of the Sputa Tidhi ; or true Luni. solar daj due to the 12th 
Poongoni 492J. 


Arca-Tnlno 

Di.t, or Dur.'jia, 

True couJuQCtioii. 


Tiiirt«enth Oper^tiok. 

For ihe time die to distance or instant of Arca-lndoo Sangama. 

The true distance of Sun and Moon at midnight of the 12th of Poongoni complete, or 13lh 
commencing, according to astronomical reckoning was (preceding article) 0° 13' 3", and the 

relatire motion 13’ 2' 28", sar therefore ; 13’ 2' 28" 1 60' i; G’ 13' 3 ' ", __Li_2_ _ 

The time sought ~ 28' 45' 32". 

Bat the Moon had passed the Sun when it was true midnight at Lanca, and the notation of 

the Tidhi requires the knowledge of its juxta position to Sun rise (Art. 2, paras. 9, 10 and 14' ; 

therefore to express the time of conjunction in Solar time where midnight falls on the 45th guddia, 

S' » » 

Subtract therefrom time due to distance . . - 28 45 32 


True Amaxasya after Sun rise of the 12th Poongoni current - 16 14 28 

which marks the instant when the last or Pavurna ni Tidhi of the Luni-solar mouth Phalguna 
ended, and the Prathumu 'I'idhi of the ensuing Chaitra began. 


Notation of the Tid* 
hi in the Paocliru- 

gi;.:.. 


, notation of ihe Tidhi in the Panchangum, 

We have seen. Article 2, para. 10, page 72, that if a Tidhi happens (o commence after Sun 
rise it is accounted to belong, not to its proper concurrent Solar day, but to the following one; 
therefore, although the present Tidhi was almost entirely spent in the 12th of Poongoni, yet it is 
to be coupled with the 13th, and so it will be found in the Patra for the Luni.Eolar year Cali 
yugam 4923, beeiuse the Solar mouth Poongoni having begun Lefoie Sun set, i. e. at 23‘ 17' 4’ 
(vide Kalendar) the Civil and Sydereal accounts coincide during the whole month. 


Article 8. 

Hindu Gnomonics, 

All the foregoing resolutions are confined to the Geographical position of Lanca, which i« 
supposed to have neither Latitude nor Longitude, a primary process which in all cases is indispen. 
sab.o when using the Rules of the Surriah Siddhanta. The object of the present article is, to 
shew what those results would be at any other place not under the Equator and first Meridian ; 

d for this purpose the Hindus have recourse to the Tropical or moveable Sphere, supposed bf 
some to be that of their primitive Astronomy. 
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Cops’ilfrin^ of what imporfance tlie (heorj' of Gnomonics is to Hindu AstrotiSnir, ft Is snr» 
pr'sin^ that so little should have been written upon it bj European commentators ; for although 
Itir. Dati^ lias resolred some of its Problems with his usual sagacity, yet he has gone no farther 
than liis own immediate purposes required. In order to fill this chasm in our present stock of 
information, I hate collected in this article every case that appeared to me of importance; but 
if I liave omitted any, the ingenious reader will easily supply the deficiency, by drawing CoroU 
laries from those expounded in the Examples. 

Although the present article professes to treat only of Gnomonics, yet I have found it 
expedient, for the sake of arrangement and expedition, to dispose along with what strictly 
relates thereto, of those Problems to which Gnomonics are auxiliaries. 

The theory of these Problems rests of course, on Plane and Spherical Trigonometry, and 
every case expounded in the following pages is exclusively resolved on Hindu principles, and by 
help of Tables of their own, the formula: of which will be found annexed to Table XXX. of this 
collection. < 

An account of the terms used in Hindu Tropical Astronomy and Gnomonics being indlspen. 
sable, the names of the principal Elements are defined and explained in the following list, 

DsflXlTIONS. 

Sanku, or Sunka — The Gnomon. 

Cii'hya or Chaya — Its Shadow. 

Pdlabah, or Vishama Chaya — The Shadow of the Gnomon at mid-day, when the Sun is in th* 
Equinoctial points. 

Vishama Cania The H ypothenuse of a right angled triangle formed by the Sanku and the two 

sides of its Shadow under the preceding circumstance*. 

Madhyama Chaya — The nid-day Shadow at any other time of the year. 

Sama-Mandala-Cnaya — The Shadow when the Sun is Castor W’eitof the Gnomon. 

Cranti Mandala — The Ecliptic. 

Cranti Baguhs — The declination of a point of the Ecliptic. 

Nari.Mandala_The Equator. 

gjj Celestial Longitude considered in the same manner as that of the Europeani. 

Vieshipa — Celestial Latitude, 

Seva.desa.Parldhi_A circle of Longitude in any given Latitude. 

Agra — The Amplitude. 

Katansa, or Nata Bagha— Zenith distance. 

Cshetija — ^The Hocizoa. 



Defrription of the 
Sunku or Coomiiii, 


Iti cuostruction. 


DiTitioni, 


Dimensions of the 
equatorial circle, 
and parallels of La- 
titude, 


Ratio of the diame- 
ter to the circumfe- 
rence. 
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I,agna The Arc of the Equator which passes oyer the Meridian in the same lime with each Sign 

of the Ecliptic. 

Madliyama Lagni — Mean Do. that of Lanca, the same Arc which rises aboye the horizon with 
each Sign of the Ecliptic. 

Ullngna The Lagna of any particular place, being the Arc of the Equator which rises abore the 

horizon of that place, in the same time that each Sign of the Ecliptic rises, 

Dinarda — .Half the day. 

Ratri Arda — Half the night. 

Jya or Jaya When connected with the name of any Element means Its Sine. 

Paramapa.Cramajaya The Sine of the greatest declination of a Planet. As the Hindus take 

the obliquity of the Ecliptic to be constantly 21’, the above term when referred to ihe 
Sun, means the Sine of the obliquity. 

Section I. 

The Sanku is a strait Rod, Pole or Pillar of Stone, such as we Invariably see placed in front of 
every Pagoda in India, placed perpendicularly on an horizontal plane. The Hindus trace a 
Meridional line by describing concentric circles from the point on which the center of the Pillar 
is to rest on the ground, precisely in the same manner as Europeans do. 

Whatever be its height, the Sanku is divided info 12 angulas, or digits, and each angulais 
subdivided into 60 vinculas. It thus serves as a scale for measuring the Ch'hya or Cha^a, the 
length of the Meridional shadowj and a Rod is accordingly made of the same dimensions and 
divisions for that purpose. 

In marking alternately the points where the top of the shadow cuts any of the concentric circles, 
they chuse the time of 5, 6 and 7 dandas (or Indian hours of the murta account CO to a r’a;, ) 
before and afternoon; This being done the arcs are bissected ; the Meridian line is traced, and 
the four Dikas, or cardinal points ; with the Asia Di/cas, the four iuterraediate divisions are «asi!/ 
determined. 

Before entering into the resolution of the Problems which depend on the length of the Meridian 
shadow, it is proper to enquire how the Hindus compute the dimensions of the Equatorial circle, 
and thence those of the parallels of Eatitude of any given place. 

Of their manner of resolvinsr geometrically the ratio of the diameter to the circumference of 
a circle, I never saw any Indian demonstration: the common opinion, however is, that they 
approiimate it in the manner of the ancients, by exhaustion ; that is, by means of inscribed and 
circumscribed Polygons. However, a Native Astronomer who was a perfect stranger to European 
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Geometry, gare me the well known series 1 —i-f-i — ,tc. to (*) being the 
ratio of the area of the Circle to the square of its diameter, or that of an Arc of 45’ to Radius 
unit, — and 4x(l — t+t equal to the circumference, the diameter being 1. This person re- 

duced the fire first terms of the series before me, which he called Bagah.Anoobanda, or Bagah 
Apovacha; to shew that ho understood its use. This proves at least, that the Hindus are not igno. 
rant of the doctrine of series ; but I could not understand whether he pretended to mnke 
out his ratio of the Earth’s diameter 1600 to Equatorial Circle 5039 (that which he used in all his 
computations) by means of these expressions. 

Be this as it may, it is certain that according to their Trigonometrical Tables, the Radius, or 
Sine of 90° being equal to 57° 18' (1), the diameter would be to the circumference as 1 ; 3,141 35, 
etc. (J) so that dividing the diameterof the Earth into 1600 yojanas, it would give the Equatorial 
Circle 5026,176 yojanas. But it is somewhat singular to observe, that they should have pro. 
ferred for constant use another ratio much less accurate, by their own account. 

Dividing the diameter, as before stated, info 1600 parts, and multiplying the square of that 

• ' ‘ — O 

number by 10, the root of the product -y/ 10X1600—5059,6 yojanas gives the dimensions of 
the Equatorial Circle. Or taking the ratio as 1 I 10, otherwise 113. 1619, &c. they haveth# 
same 5059,04 yojanas. — In all calculations of the Hindus that I have seen, they content them, 
selves with using 5059jo, which is somewhat nearer to their Tabular ratio : but in the follow'ing 
calculations I have used the mean or 5059,3, which difference, however, is of littlo importance, 
considering tlie means that are used for determining the Palabah, the principal Element. 

Sometimes when the Almanac makers pretend to be very accurate, they divide the diameter 

into 20, COO parts, and then using the above formula V 10X20, OUO they have 62832.V for the 

(♦) I one the following note to Mr. Hync's favour. “ The Hindus never invented this series ; it was cniomu. 

“ nicated with anapiy others, by Europeans, to some learned Natives in modern liin.-s. Mr. Wiiish sent a li-t of [he 
“ various methods of demonstrating tiie ratio of the diameterand circumference of a Circle employed by the iiind[is 
“ to the Literary Society, being impressed with the notion that they were the inventors. I requested him to laake 
“ further inquiries, and his reply was, that he h.ad reasons to believe them entirely modern and derived from Euro. 

“ peans, observing that not one of those who used the Rules could deuionstrate them. Inileed the pretensioES of the 
“ Hindus to such a knowledge of Geometry, is too ridiculous to deserve refutation.” I join in substance in Mr. 
Ilyne’s opinion, but do not admit tii.at the circumstance that none of the Sastras mentioned by IMr. Wliish, who used 
these series could demonstrate them, would alone be conclusive. It cannot certainly be denied, that the inventors 
of the system of Hindu Astr.inomj possessed a knowledge of Geometry which their successors have not einiiely 
preierveil, and if w e bring the question home to ourselves we are compelled to .acknowledge, that ihousanils (even 
among the well informed) use La Place's foruuilx without understanding the piiuclples of their construction, 

(+) The European Arc is =57° 14' 21', S, 

(D Do. as 1 ! 3 14159 oic. 


Practical Rule for 
finding the dimen- 
sions of the Equato- 
rial Circle in ynja- 
nas. 


Quantity used 5050 3 
yojanas. 





C Ot ) 


Th- Ffuriuabt 

S 


|\ 



c i> 

Pdl il.ih. 


Tfi • Artha Cnguh? 
or L.iUO'lc, 


<riir,rnMt)ii? t f list Fqt'.aforial Circle : but all they gain is, that tiiey exliiblt the same ratio into 
laluutcr jjarlf. 'vtlthout any nearer approach to truth, 

PllOBLEM I. 

Lot hC be the lifight of tlie Gnomon, divided into 12 angidas. or ] iO- 720 r incuias ; 
CP the Pnlabuh, or mid-dav shadow at the Equinox. SP the Vishaniii Carna, or JL potiienusc of 
the GiioiiKitiic shadow on the same day ; and ZCSP be the Polar Altitude : whicii in the present 
ease let it be 13’ 4' X. Say ; 

As Cosine Polar Altitude CSP . . S343' 

To Sine of the same - . , . 776 . 2 

So lieight of tlie Sanku SC . . . . 720 vbxul.ii. 

T7S' •,>; 720 


To 


d J ) d 


IGO.Szz-^-'r- 4G.S >in. 


the length of the Palabah, or Equinoctial shadow at Madras : a constant quantity for that place, 

Q. E. In, 

PllOBLtM 1 1, 


Given the Palihah or Vishama Chya (above found) 
"Wanted the Aesha Bagahs, or the Altitude of the Pole ? 


AnruUs, Vinonl.is, 
2 4C,8 


To determire the length of the "Vishama Carna, or IIj polhenusc SP, the angle at C being a 
right one, nc have 


S _2 

y 720 -f- 2 . 40,8 

B 


Then ; As Vishama Carna 
To Palabah 
So Radius 

To « , . 


Ani'ilas. Vinrulas, 
12 9 


12 9 

2 46,8 
S438' 


12.46,8X3438 
12 . ‘J 


776 ' 


the Sine of the Aesha Bagahs, the same as found by the Tables in the preceding Example, whose 
Arc is 13’ 4', 

Corollary, 

Should the Altitude of the Equator or angle CPS be required, the proportion would be, As 
Vishama Carna SP, to height of Sanku SC, so Radius, to Lumbajaya; properly the Cosine of 
the Latitude of a place, but called in this place the Sine of the Altitude of the Equator, which 
using the same quantities as aboTc, would be 76“ 66'. 
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rilOELESI III. 




Given the Altitude of the Pole . - . . 13’ 4' 

^Vliose Cosine is (Prob. T.) . . . • 3348' 

The circumference of the Equatorial Circle Cpa^o 93) - - h059,3 jojanas. 

"Wanted the Parallel Circle of Longitude due to the above Latitude (that of Madras). Say 
As P>,adlus ....... S43S' 

Cosine Latitude ....... 3.J48' 

So circumference of the Equatorial Circle ... hi)c9,3 yo, 

33!S'xW59 3 


To 


3 Jo 3' 


4925, 9 JO. 


The Seva-drsa-ParIdh', or cli cutnferenc? of the Ciiclo of Longitude in the Latitude of Madras 
(that entered in Table XXXIV.) (*') Q. E. In. 

PnoarCM IV. 

Given the circumfi. rtnee cf the Circle of Longitude in the proposed Latitude 
(Prob. III.) ....... 4525,9 

The distance in degrees of the given place East or West from the fu st Meiidiau 
(Lanca) . - • - - . - . 4’ 3.5' E. 

which in the present case let it bo the Deseutara of Madias. "Wanted the I.ongitude in time auj 
yojanas. 


Say : as 360* : 6059^3 4* 35' 


A 

5059. ;!XP 35' 
360' 


64,4 yojanas. 


N. B. At Madras the Hindus take this assignable Desentara in round numbers to be Co 

yojanas, which however, gives too strong a difference in time. 


B 

To convert this quantity into time, say : As circumference of the Circle of Longitude 4525,0 
; to a natural day, or CO guddias :: ;; so 64,4 yo. ; — = 47 vig. 4. paras, 

Q E. In. 

The time due to the difference of Meridians. 

N. B.— If the degrees and minutes of Longitude be converted into lime according to lie' 
European method, 4° 35' will give 43’ 57’’; the Xatives at Madras lake it 46’ 47'* (t). 


(•) In Table XXXIV will be found tbe Scva-drsa-Paridlii, or cirruinfcirnrc of (he Circle of I.ongitude in 
joj.anas, and the inid-d.ay r.qulnoctial shadow in angiilas, of Ihe princiiial jilaces in India. 

(t) Vide Table XXXI. 


Ss va-de^a- ParitJHy 
or rircuiiitVrencc of 
the Purdflei Circle 
to tbe LqaiUor, 


ti.r.i m \ iijaiuia ai J 
iu tune, 



The Lnlitude found 
by me<iii3 of the Pa- 
labah. 


The Lafitode and 
Zenith distance by 
means o*' the Pala- 
b.'h, and Smi's de- 
ciiu.diuii. 


The Zenith diitaace 
or Nataiisa. 


The Acslia Bagahg 
or X-atitude. 
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PilOBLEM V. 

Giren the Palabah of some unknown place, which let it be 3‘ 30’. Wanted its Latitude, or 
Aesha Bagahs. 

(N. B. — This proposition is but a repetition of Problem II, but is introduced herein refe. 
rence to the commentary in the Appendix, whose Problems are all resolred for the Latitude and 
Longitude of Banda, near Masulipatam.) 


The Vlshama Carna, or Ilypothenuse of the Equinoctial shadow will be determined, as in 
Problem II, by the formula. 


V 1^ +3y 30 = 

B 


Ang. 

12 


Vin. 

SO 


Then say, As Vishama Carna 12* 30’ : to Palabah S’ 30’, so Radius, to Acshajya the Sine 
3fi 30 yC 3538 

of Polar Altitude ~ corresponding to an Arc of 16“ 15 the Latitude of 

Banda. Q- E. In. 

Problem VI. 

Giren the Sun’s declination • . - - 1' IB North. 

The length of the Madhyama Chya, or mid-day shadow due to 

that declination, . - ... 3’ 14’ (*) 

Wanted the Aeshu Bagahs (Latitude) and Naiansa (Zenith distance.) 

A 

Proceeding on the same principles as in Problem If, the Madh^ama Carna, the Ilypothenuse 
of Sliadow due to 1’ 11' declination North, will be 

i -a 

V 12 -f 3 14 = 12* 26’ 

B 


Then say 

As Madhyma Carna, 
To Chya or Shadow, 
So Radius, 


To 


3a 14v X 34t3 
!2a 26v 


12’ 26’ 

3 14 
3438' 

894' 


The Nalajga, or Sine of Zenith distance at noon, which corresponds to an Arc of 15 4. 

C 


In the present case as the Sun at noon, is South of the Zenith, and as his declination is North', 


(*) Vide Scholium for the manqer of determining this quantity. 
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their sum 16* 4' 4" 1^', gWes thu Altitude of the Foie, as before determined, 

(Frob. V.) 

ScnoLicsf. 

When the Altitude of the Pole and the Sun’s Declination arelioth given, the Madhjama Chaja 
or mid-day shadow for any day in the year may be found by reversing the foregoing rule. 

Proet.fm VII. 

Given the Sun’s Zenith distance at noon « . 15* 4' S. 

The Altitude of the Pole . . . - 1615N. 

The Palabah ...... S* 30’ 

The Vishama Carna or Ilypothenuse . . « 12 30 

Wanted the difference between the Palabah and Madhyama Chaya on the day when such 
Zenith distance was obserred at noon, and the Declination, or Cracti Ilagahs. 


A 


The Zenith distance being South and the Latitude being North, take their difference. 

Zenith distance - • • • • 16° 4' S. 

Latitudi » • »• • - • 16 15N. 

Sun’s Declination • • • • lllN. 

B 

Then say 

As iMadhyama Colijya, or Cosine of the Sun’s Zenith distance at noon 16* 4' • 3320' 

To Vishama Carna 12° SO’ . . - • X2* 30’ 

So Sine of Sun’s Declination equal to its Arc X* 11' . ♦ 

a. V. 

12 30X71 * 

: To — — — 0* 16’ which quantity subtracted from the Palabah - 3* SO* 

_ O 16 

gives - • 3 14 the 

Madhyama Chaya or mid-day shadow for the day on which the Zenith distanca was observed. 


Q. E. In. 


PROBLIM Vlir. 

Given the Altitude of the Pole . _ _ - 16* 15' N. 

The Sun’s Declination - . . . . lll'N. 

The Palabah ...... 3 » jqt 

Wanted the Saina.Mandala Cha^a, or length of t’ae shadow' when the Sun is East or West. 


A 


: As Sire Declination l' H' .. _ 

To Slue of Latitude 10' 16' - « gC2' 


?radhyaiiia Chayii 
for any day iu the 
year, and Oeclinati. 
ou or Cranti 


Fama-Mandala 

Cljaja. 



The Cbara or As- 
tensioiial difierencet 
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So height of Sanku 12* or 
To 


96J'xT20' 

71' 


720* 

162* 36*lhe5amB> 


Mandala Carna or Ilj-pothenuse of the Shadow. 

B 

Lastly, the Sama.ManJala Carna being thiia found to be 1C2' 36’ ; and the height of the Sauh« 


being always 12* or 720’, we hare VtOi. 36 — 720 162*8’, the Sama.Mandala Chaya 


sought. 

PfiOBLEVt IX. 

Given the Sun’s Declination . . 

The Pulabah - . « , 

Wanted the'Chara, or Ascensional difference. 


Q. E. In. 


1* 11' N. 
S* 30’ 


Say first : As height of Sankn . 

To the Palabah 

So Sine of Sun’s Declination 1* 11' 
3.. ‘<0X71 


To 

the Cshetijya. 


i^a 


B 


Then ; As Cosine Sun’s Declination 1* 1 1' 
To CshetijyaaboTC found . 
So Radius •■mm 
5t'X3438' 


12 * 0 * 

3 30 
7P 

21' 


To 


3436 


3136' 

21 ' 

3438' 

21 ' 


4he Sine of the Asccnsipnal difference sought, which does not differ sensibly from its Arc. 

Q. E. In, 


Problem X. 

■Giten the Altitude of the Pole • - , 

The Sun’s Declination . . 

Wanted the Sun’s Altitnde at 10 dandas before and after noon. 


16’ ,15' 

1’ Il'N 


(») SCSOLIOV, 

,The same.resnlt may be obtained by tti.e follow ipg Canoa: 
As Sine of DeclioatioD t* 11' . • 

To Cosine of L.-ui(iidc 16’ 13' • « 

So Palaliah - . » • 

Te 3a9yX3a 39 t. __ 

<t ti' ~ 

as befarr. 






'tif 
3291 
3a SO* 


• 162a 36*, the Mate 
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PREPARATIOir, 

Of 16* 15' the Sine is 962' , , ' : 

Of 1*11' „ 71 

10 daadas answer to an Arc of 60* (*) whose Cosine U 


Cosine 3209' 


n 


3435 

171JK 


Sa^ As Cosine Latitude 
To its Sine 

'So Sine of Dectinatioa 
_ 96?y7l' 

” s^yy =• 

the Cshetijya. (+) 

As Cosine Declination 
To Cshelijya » 

So Radius . 

3X3438 


To 

the Charajya, 




B 


8200 ' 

962' 

71 ' 

X Sine at 


3436 ' 

X 

aiss’ 

X Sine of 


Add (he Cosine ef the Hour Angle to the Charsjye 
You haye the Wutrajya ... 


1719' 

X 

1722^ 


Then sajr : As Radios 

Tothe Wutrajya 
So Cosine Declination 


To 


dthe Chadam. 


*4:jel • 


3438 * 

1722' 

3436 ' 

1721 ' 


As Radius ^ 

To the Chadam 

So Cosine of Latitude 16 15 


343 ** 

1721' 

3299' 


{♦) Table XXXI. 

(+) Tfte Uiiidtts imfead ef fayinf ; As the Cosine of the Lati««4e : to its Sine, always say : Aa tba Saaka O 
Goomoo 1 To the V'isbama Chaya, or Equinoctial Shadow, &e. 
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To tlie Yesta Panku (*) 


ngix3?a9 

3433 — 


1652' 


The J'"‘e before ct 
after jibou. 


or Siae of the Sun's Altitude, whose Arc is 2S* 4d' at IQ dandas before acd after noon. 

t - ' j - ' 


Q. E. r. 


PROBLEM XI. 

Giren the Altitude of the Pole - ’• - . 

The Sun’s Declination « • . « ^ » 

The Sun’s Altitude » • - « • 

Wanted the time before or after noon. 

B.— Tke present propositloa is only the converse of the preceding, one* 


1C* 15' 

1 11 X 
28 4a 


Saj : as Cosine Latitude: Sine Sun’s Altitude :: So Radius: to the ChsdaQ 


lessxstss 

3-99 


= 1721' 


yis.CottBe Declination: to thj Chadam :: So Ujidius: to the Watraj/a. 

c - 

C As Cosine -Latitude :^to Sine of the same,:: So Sine of Sun’s Declination : to the Cshetijja*. 

992X71 


3.99 


== 3' 


S As Cosine Declination : to the Cshetljya :: So Radius : to (he Charajya. 

3X3438 




= S' 


E 


The Wutrajya (BJ minus the Charajya gires the Cosine of the Hour An»fe from noon, 
j. e. 1722'-_3'=17I9'; the Arc answering to which is CO*; and this Arc answers to 10 
dandas (+.> q j, 

(*) The Sine of the Son’s Altitude bri^. called the Yesta, its Cosine is termed Ibe Yesta Droj Jya ; wbicll 
aspluins the following analogy. 

As Yesta Drug Jya ' 

To Yesta 

So Yestu Cbaya or length nf ShadoiV 
To height of the Saoku 

whose Hypotheniise is sometimes callel Yesta Car/14. 

(t) Table .\XXI. 
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Not*. 

By help of the preceding Problems if the Altitude of the Pole be given, the JRoot Sa^«nay 
®r Sun’s Longitude reckoned from the Equinoctial point may be found from day to day, by means 
«f the Madhyania Chaya or Meridian shadorr. 

2o The length of the shadow being known (Problem VI), the Sun’s Zenith distance may b« 
found. 

3« The Meridian Zenith distance, and the Latitude of the place being known, the Sun’s Decli. 
nation may be found (Problem VH.) 

4'> The Obliquity of the Ecliptic being always 24*, and the Sim’s Declination being giren, the 
Ilypothcnuse or Arc of the Ecliptic between the Sun and Equinoctial points, called the Ravi 
Saldana, is easily found. 

Section IL 

In order to determine the length of the Savati day, or the true time from Sun rise to Sun rise, 
in S}dereal time for every day in the year, we must establish ; lo Vhat the Sun’s Declination is 

vhenhis Longitude ( Ravi Saj/ana) is 1’; II'; and IIP 2« The Lu^na, or its Right Ascension 

•when his Longitude is in the said points of the Ei liptic S‘.> The A^t a or Amplitude of the Sun 

under the same circumstances. _.4(* ihe C/iara or Ascensional difiVrtnce underdo. 6<> The 

Vllagna^ or Oblique Ascension of each Sign of Longitude counted from the Equinoctial points, 
for the particular Latitude which is to be computed for. 

To find the Sun’s Declination when his Longitude is I’; II’; and III’, 

Data. 


Obliquity of the Ecliptic (constant) 

- 

S4* 

Its Sine, or R ar amupa.C ramnjya 


. - • 1397' 

Cosine do. . , , 


3140' 

The Sine of 30’ or I’ the Yekajya 


1719' 

of 60 If the Duoja^a 


- . 2973' 

of 90 III the Trijay a 

• 

3139' 


N, B.— In order to save useless repetitions, it is to be understood that any expression given 
ni9'X13PT^ 

thus — g.gg — = 698' implies the Trirasica and means ; As Radius 3433 ; (o Sine 30° 1713 

:: So is Sine Obliquity 1397' : to COS' the Sine of the Declination sought, which in the present 
case answers to an Arc of 1 1* 43', whose Cosine is , . 3330' 

the Declination due to I Sign or 30*. 

^ * 221 1211 the Slue of the Declination due to 

srjs 20’ 35' 

II Sign or 60’, 


The ttf ihe 

lihuoii Savaii day. 


fuu’5 Dfjclinf’tion, 
X.M aiid .Si 



Si'iiV Rifht A^crn. 
lit, vd, anil 3d 

Signs, 


Sun's Agra, nr Aia- 
plitnde for Do, 
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And for the III' or 90* the greatest Declination being 24’ hs Sine is 7 1397' 

And Cosine ..... 3140 

DccLixATiotr. 

Sinfs. 

I) fir 43' . - - 698' 

Signs II C ^ 20 S3 . . - 1211 

111) ^24 0 . . . 1397 

Oo 


To find the Lagna or Right Ascension under the foregoing circumstances, 

Fo RMULA. 


As Cosine of Declination 
'J'o Cosine Obliquit)- of F-clipfic 

So Sine Yekajata, Duojaya, See. nr Longitude I, II or III* 
To Sine of Right Ascension. 


For I Sign. 
31 l(VXni9' 


3366' 


= J604' the Sine of the Right 


Ascension, whose Arc is 


27* 50' 


For II Signs. 

2907' 


3M0X2918 

3360 


the Sine of Right Ascension, whose Arc is . . ST* 45' 

for III Signs. 

IVe hare of course S438 (equal (o Radius) . - CO* 


Hence, Lcgna calas, or minutes of the Equator answering to each Sign respectivoljr. 


I 

Signs II 

III' 


1670'= 27' 50' 

1795 = 57 dS _ 27“ SC/ 
1933 = 90—57 45 


30 

for the Sun’s Agra, or Amplitude, under the same circumstances. 


Formula. 

As Cosine of Pole’s Altitude » 


- (IS* 4 ' Madras) 

To Sine of Sun’s Declination A. _ 

. 

1* 

So Radius ... 

• 

S43S' 

To Agrajja or Sine of Amplitude. 

For I Sign. 




Amplitude, whose Arc is , _ _ . . 12* 1' 
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For II Signs. 

1311X3433 . . 

— 334 S — “ 1243' tlie Sine of Am. 


plitude, wiiose Arc is 


plifude, whose Arc Is . 

IlencCj the following Sun’s Agras, 


21 * 12 ' 


For III Signs. 

1 397 X 3433 


3343 


1434' the Sine of Am- 


21 * 40 ' 


Signs II 

III 




12“ 

1' 


Sines. 

710' 

21 

12 

• 

1243 

24 

40 

• 

1434 


SO 


To find tha Cliara, or Ascensional difforcnre, unue: (hr same circumstances. 

I'or.Mfi.A. 

As Cosine Declination (Art. I) 

To Sine of Pole’s Altitude (13* 4') 

So Sine of Agra (.\rt. 3J 

To Sine of Charuj or Ascensional difference. 

For I Sign, 

7i« x^ie.s' 


3333 


= 165' the Sine of 


Chara, whose Arc i$ 


whose Arc is 


r 45' 


For II Signs. 


J?43X77fi.2 , , „ 

■ = 286 the Sine of Chara, 


For III Signs. 

1434X776. 2 

3368 ~ Chara, 

whose Arc is * • . . . 

Hence, the Calasor minutes of the respectiTe Ascensional differences are, 


4 ’ 46 ' 


5‘ 31' 


I ^ Prathama Chara Cii 
Signs II V Madhya Chara Cun 
111 3 Antera Chaia Cumi 


C.-l.-.,. 


I ^ Prathama Chara Cumda ^ 2* 4.i' = 165 *' 

jmda 
Cumda 


4- 40'~2’ 45' = 121' 
,5’ 3l'~.4 40 = 45' 


4o 


?iin's rS'.ra or 4J. 
••.Misional difference 
for Uo. 


To find the Ullagna, or Oblique Ascension of each Sign of Longitude for any particular place, The nr Oh- 

Tvhich let it be Madras. iique A^u-n.iun, 
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Diurn'il motioB In 

OblKjue A«C'Mj5i('a 
and of ua* 

turul day. 


Subtract the Chara Ciinub from the Lagna, In the Firsl and Fourth Quadrant of Longitude; 
add it in the S'eco7id and Third Quadrants. 


— — — — - 

— lataiid Itii Quadrants- j 

1 

1 -f yd and 3d Quadrants, 

i 

1 

Is or XII. 

II or xr. 

in or X. 1 

IV or IX. 

V or VIH. 

VI or VII. 

T.agna 

1670 

1795 

1935 

1935 

1795 

1G70 

Cliara Cnrada 

1G5 

121 


45 

121 

165 

L’ilagiia 

1505 

1674 

1 

k-J 

C'J 

o 

o 

1930 

1910 

1835 


Satti is the Ullagnu of hladras, whichj toijethor riith the Altitude of the Pole 13 4' and the 
Pal .hall a angulas, 47 vinculas, exhibit constant quantities for calculating the duration of the 
aiti/ieial and natural d.av thioughout the year. Ercry Indian Astronomer, or Almanac maker, 
generally calculates a Table of this sort for the place whore he resides. 

50 

For the Sun’s diurnal motion in Oblique Ascension. 

A 


The Sun’s true diurnal motion on the day commencing the Luni-solar year Cali yugam 4ff24 
was 50' 20’, and his true place (Sputa Graha) in the Hindu Ecliptic . 11* 11’ 36' 10" (*) 


D 


The -Ajanansa for Do. 

Ravi Sarana or true I.ongifude 
So that the Sun is in the fust Sign. 

Say then ; As SO* (I Sign), or in calas 

'J o the Ullagna of the 1st Sign 
So Sun’s (rue diurnal motion in the 
IjO.j'X )f' So’ 


19 50 25 


0 1 44 (h) 


ic on the given day 


To 


l:;iiO 


C„lat. 

15UO 

1505 

50' ye* 

40' 41' 


The Arc of the Ftiuator which rises above the Horizon i/i the same time, being the Sun’s 
diurn.il motion in Obiique Ascension on the given day. 


For the length of the Savan day. 

As the niitural day of GO dandas (according to the Murta denomination) contains 21COO prana, 
calas or respirations, which is the same number as there are of calas (minutes) in SCO*, the 


Pj ViJe ciimpnU.tioB of Elements. 

( . } 1 . 1 the present case the Itaoja is not remiired. 
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circumference of the Equator ; the abore motion 49cal. 4lTi£. in Oblique Ascension may b* 
considered as pranacalas, which therefore dividing by 6, gives 8vic l,6pra. (*) 

The length of the Savan day from Sun rise to Sun rise is, therefore, 


D.intlas, 

60 


Vicni.is. 

S 

6o 


Pranacaliis , 

1,6 Sydereal time. 


To find the length of the artificial day, or time of the Sun being above the Horizon. 

A 

Wc have found in the preceding article that the length of the Bhumi Savan day on which the 
Luni.solar year Cali yugam begun, v.as GO- 8’ 1,6-, Sydereal time, one fourth part of which is 
15- 2’ 0,4-, or 15= 2’ 4-. 

B 

For the Sun ’3 Declination on the same day. 

Given the Sun’j Ravi Sayana - ... 

Whosi' Sine is - - - - • " 

Obliquity of Ecliptic 24° and Paratnapa-Cramajya 

Say: As Radius . . - • 

To Sine Ravi Sayana . - - 

So Paramapa.Cramajya .. . « 

' (Sine of Obliqui(y) 

87' X 1397' . „ 35' 


Lcnjjtl 

day. 


O’ 1* 26' 44’ 
87' 
1397' 
3438' 

87' 

1397' 


To Crantijya 


3138 


the Sine of the Declination sought, equal to its Arc. 

C 

For the Sun’s Cham, or Ascensional diflerencc. 
1 <> 


Data — ^The Pole’s Altitude 
Sun’s Declination N. 

Say: As Cosine Polar Altitude 
To Sine of the same 
So Sine of Sun’s Decliiiaflon 


13 * 


4' 

35' 


8ine, 

777' 

35' 


To 


777 X 35' 
3318' 


ro^fnp, 

3348' 

3437' 

3348' 

. 777' 

35' 

8 ' 


the CsTietijya; which gives only a first approximation. 


(») To convert the 49 calns, 41 vicala- (in degrees) into time, we have for the calas «= Sv Ip, and 60 : 41 :: 
10; 6. Hence the lime would be 8v l,6p. 


of artificial 



Half Hie day. 


Half the night, 


The day. 


The night. 


Time of Sun rising. 


Time of Sun setting. 


( 

As Cosine Sun’s Declination 

lOG ) 

2o 



3437' 

To Cshetijya • 


- 

- 

8' 

So Radius . 

- 

- 

- 

3138' 

„ 8' X343S 

- ■ 343; = 

. 

- 

- 

7' 


the Cliarajya, or Sine of the Ascensional difference sought. 

Hence the Sun’s Chara on the first day of the year Cali yug 4C23 was 7', which corresponds to 
1 v'g. 10 paras q{ ([me nearly. (*} 

D. 

For the Dinarda, and Ratri ArJa. 

Because the Sun’s Declination is North — To the 4th part of the Sayan 
day (A) . . . . - 15' 2’ 4' 

Add the time of the Chara (C) . . - - -j- I 10 

Dinarda, or half the day - - . .153 14 

And - * . 15 2 4 

— 1 10 

Ratri Arda, or half the night _ * « l5 0 54 

CONCLUSIOV. 


The artificial day, or Chumi Sayan dina, which opened the Luni.solar year Caliyugam 4923, 
was, therefore, 

.30' 6’ 28' 


And the artificial night 


2X15' 3’ 14' = 
night 

2X15' 0' 54' = 


SO 1 48 


COROLLART. 


75' 

15 


3 14 


59 56 46 
30 6 28 


Hence if from 604-15' ~ . - . - , 

^Ye subtract the Dinarda .... 

Time of Sun rising at Madras on the given day, ... 

And if we add thereto the duration of the artificial day 

Ihe time of Sun setting on the same day, (90' — 60') = - 30 3 14 

It will be readily perceived that these resolutions differ materially from those procured by 
European Astronomy, which is to be particularly ascribed to the defective Longitude assigned, to 
the Sun in the Indian Calculus. 


C) Table XXXI. 
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Article 9. 


IlLiving thus expounded the doctrine of Hindu Gnoraonics, we are now to apply it to the 
reduction of the end of the Amavasya Tidhi calculated for Lanca in the preceding article, to 
any other Meridian or Latitude ; and I shall select for that purpose, those of Madras, its Acsha 


13us;ahs being 13“ 4', Desentara in time 47' 4' East of Lanca : and Palabah 2 * 46,8'. 

For this we are to correct the Sun and Moon’s Sputa Graha, or true places in the Indian 
Zodiac, as found at page 88 , for midnight at Lanca, to what they were when it was midnight at 
Madras. 


Reduction of the end 
of the Amnvasja 
Tidhi at Lnnca to 
any Meridian or La> 
titude. 


Data. 


0’s Sputa Graha at true midnight at Lanca on the 12th Poongoni - 11’ ll" 36' 19’ 


O’s 


Gati or true motion 


J’s Sputa Graha on Do. 
D’s Do. Gati . 
Desentara in time 
Acsha Bagahs 
Relatire motion — 


59 26 
11 17 61 22 
14 1 54 

47’ 4” 
13’ 4' 
13’ 2' 28’ 


12th of Poongoni at 
true midnight ut 
Lanca. 

Time complete. 


A 


For the Sun’s place on the 12th Poongoni 4923, reduced to the Meridian of Madras. 

50 o#>v47 4 

Say : COguddias : 59' 26’ 47' 4’ : - — = 46", and as the Longitude of 

Madras lies East of Lanca, this quantity is subtractive. 

Sun’s true place at Lanca . > _ . 11 ’ 11 ’ 36' 19" 

Subtract motion daring 47' 4" . . . 46 

G’s Sputa Graha on the same day at midnight at Madras - 11 11 35 33 


B 


E or the Moon’s place, reduced to the same Meridian. 
The Moon’s true motion on the given day was 14’ 1 ' 54 ", therefore say 


; 60' : 14° 1' 54 :: 47' 4=' : 


14 J 54X47 4 

60g 


11 ' 0 ", being the Moon’s progress in 


the given time, which, as the Moon was proceeding from the Sun, is subtractive. 

J’s Sputa Graha at Lanca - - - - 11 ’ 17 ° 51 ' 22 " 

Subtract — 11 0 

Moon’s Sputa Graha at midnight at Madras 2 « 11 17 40 22 



'I’rnr (ime of con- 
jonction after Siin 
rtse under tlie Meri- 
dian and Latitude of 
iVIudras. 


Some of Use Moon’s 
Lqnatiof'iS not consi- 
dered in this process. 
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c 

For the Sun and lUoon’s true distance. 
0’5 Sputa Ci-alia , ■ - . « 

S Do, Xij. ■ • • m 

Soob-ti. Area ladoo Graha at Madras . , 


11’ 11* 35' S3' (A) 
ll 17 40 2-2 (B) 

0 4 49 


=: 27 = 58 ’ 27 ' 


D 

For the tirae due thereto, say 

60^y6‘ 4' 49* 

: 13’ 2' 28' (Re!, mot.) ; 60= :: 6’ 4' 49’' (C) ■ ° SH" 
time before midnight when the conjniiction occurred. 

Therefore subtracting from moan midnight 

Time of conjunction after mean Sun.rise at Madras on the 
12th Poongoni, . .... . 


a. f. I. 

45 

27 58 27 


17 1 33 


E 

For time after true Sun rise. 

IVc liave found at Soctior Hof G.nomonics (page 106), that th.e Svn rose 

C. T. P. 

on the 12tli of Poongoni, at Madras, at . . , 59 56 46 

60 

Equation of time . - . . , 0 3 14 additire. 

Ti me of conjunction after moan Sun-risc by present operations - 17 1 33 

End of Amavasya Tidhi . . . . 17 4 47 

or instant of conjunction after true Sun rising, being the end of the 30th, or Amavasya Tidhi of 
tiie Lunar month Phalguna of the 4923d year of the Cali yug, and the beginning of the Pra- 
ihama or 1st Tidhi of Chaitra of the 4921th year current, under the Meridian and Latitude of 
Madras. 

And as the said Prathama Tidhi began after Sun rise on the I2th Poongoni, it is to be coupled 
with the 13th of the said Solar month, as may be seen in the Skeleton of the Panchangum, page 67. 

I shall close this article with a remark of Audi Sashaya Sastra. 

In the computation of Eclipses wherein the Elements must be rigidly computed, the Moon’* 
place is subject to other Equations, which need not be considered in the construction of the common 
articles of the Panchangum, where the resolution of the end of the Tidhis, and disposition, and 
duration of the months and years, are principally considered. In the Solar or t'uhiam process, 
of which a general account will be given in the second part of this Memoir, all the Equations which 
have been theoretically accounted for in the preceding articles, are computed by means of Tables 
where, ia some cases, two or three are blended together, so as to be quite undisUuguishable, 
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Thus *’or iiistancp, \vhat the Taniuls call the Area Bahoola phala, Desenlara. and Beejaphala 
l^U' acaras, which are to account for the difference between mean and true time, of Longitude and 
Latitude, as these circumstances affect the Moon’s place at a given instant and spot on the surface 
of the Earth, they compute together under the general designation of Desenlara Sumscara, op 
Equation of Longitude, so that the vast majority of those who use these Tables and processes, are 
absolutely unable to give the least account of their construction. 

Whatever process is followed, however, these reductions are very long and tiresome. The pre- 
ceding investigation of Hindu Gnomonics has enabled me to dispose rapidly of the latter part of the 
last Pioblem, but the reader will have perceived that, in order to reduce the end of a Tidhi, and 
consequently that of any month and v'ear, from its time at Lanca to any other place arbitrarily 
proposed, requires more time than the utility of such a proposition deserves when it does not refer 
to some of the higher Astronomical Problems. In order not to fatigue uselessly his attention, I 
shall therefore dispense in future from carrying my computations further than Lanca, excepting in 
the last Example of alf, where I propose giving an entire solution of the Cshaya or expunged 
month, which will occur in the 6065th year current of the Cali yug ; answering to the 1886th from 
the .birth of Salivahana, and to the Christian year 1963. 

Article 10. 

Jloif to compute Seriatim all the Tidhis in (he year, the end of the last Amava'ya Tidhi of 

the preceding year being given. 

We have been under the necessity of interrupting our progress in the construction of the 
Kalendarjforthe sake of elucidating the various theories on which it is to be modified according to 
time and place : we shall now resume the original research, to show how the end of the successive 
Tidhis of the new year may be determined, from the resolution of the end of that which closed the 
preceding one. 

We hare seen that the Amavasya Tidhi which ended the year Cali y'ugam and com- 

menced the 4924th, Lanca, terminated after Sun rise on Poongoni 12tb, (page SO'i !' 16' 11’ 28" 

Add 1 

loth 


to which date we are to adapt the Elements already obtained. 

For the Sun’s apparent place on the J3tl) Poongoni. 


©’s Madhyama Graha on the 12th, (page S7) 


11' 

9* 

26' 

37» 

Q’s mean motion in one day . - „ 

+ 



59 

8 

Madhyama Graha on the 13lh - . 


11 

10 

25 

45 

Place of Sun’s Mandocha (Apogee) its motion Insensible 

+_ 

2 

17 

17 

18 

Ravi Manda Kendra . - . 


3 

6 

6 

51 

33~ 

Bhujab 

— 

2 

23 

S 

27 

Argument of Anomalistic Equatioa '» . 

«» 


83" 

[8' 

27" 


507 " 


TTaw the Taoiul Ks- 

lender makers com* 
pute some #f their 
Equations. 


The beginninji: of 
the Ist Tidhi in the 
\ear hein» ctimpiit- 
rd, htiw to £nd all 
tlie rest. 



Tisr Sun's apprjent 
place. 


The Sun's true ino« 
tion. 
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Procfcding as wc haf« done before, w« shall find the Ravi Manda V'hala 2* 9' S8'' 

g* Q/ 

And the ^rca Bhagdbalu '■ — sg- - (*) . , -j- 22 


©’s Madhyama Grah.a above found 

• 

- 

- 

2 10 
ir 10 25 

0 

45 

Ravi Sputa Graha, 13th Pcoiigoui, 

- 


- 

11 12 35 

45 


For the Sun's (rue motion. 

Instead of deriving It as visual from the Tables, when computing seriatim^ the Hinuus vake 
the difference of the Sun’s Sputa Graha on the two successive days, because (he Inclement or 
decrement of ils Sputa Gati, (apparent motion) i» comprehended io the Area Blmgibala (page 83) 
AD above applied (r). 

AVe have cnnsequontly 

Sputa Graha on the 12th Poongoni, (page 88) - . 11* 11 * 35 ' 10 * 

Do. Do. 13th do. . . . ll 12 3.5 45 

Ravi Sputa Gati, 13th Poongoni, . . 

For the AIocii’s true place on the ISth Poongoni. 

A ' ’ 


First correct the Moon’s mean place. 
2)’s Manhyama Gralia, 12th Poongoni . 

2i ’s iiican nioti.iii in one day - . , 

Madhyama Graha, 13tli Poongoni 


ir 21* 15' 3P 
13 10 35 


12 4 23 9 


(I) Area Bhagaijr-la depending on the Sun’s Anomalistic 


Equation ■ . 

J’s Corregttd Graha, 13lh Poongoni 


(*) Ih- rc;;,.iar procc-. tor rc-soivir- the Chajabata woul;l b.; 

•• S60’ : m' 8 " =• 9' .%* (Aaom. Equat.) 

. Sf) 0 » 

, -nrhetexf, ah., two processes seldom -vary hj 1'. 'So that (he short one may be used 

with l-i-rctj for general piirpsses. 

A; ri , .^|...,aa!.on, a- weH as many othferj inserted in this work, were literally given t* me hy the KatiVe 

I consulted on these operations. , 

(t , Th" 1 eg.ilar process would be 


1 3rr0' : 13 * lo'sje ;; -a.gi 33 * , I3» 15' S3'''X2* 9' («* 


360 


= 4' 43". 
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B 


For the place of the Moon’s Apogee on the 13th Foongonl, 


Place of Mandocha on the 12th Poongoni 
Alotion of Do. in one day 


7 * 4 * 35' 5S» 
+ 6 41 


Place of Mandocha on the 1 Sth Poongoni 

. . 7 

4 

42 

34 

J's Corrected Graha preceding article) 

- ^ 0 

4 

30 

57 

Chandia Manda Kendra « 

, 7 

6 

0 

11 

37 

Argument of Anomalistic Equ. Bhujah 

. - 1 

0-i 

[11 

37 


30 [11 37 


697* 


Chandra P'hala Table for 30’ 
31 


C 

o’ 3-)' o 




37 


For fractional part 


1 st (lilT. . 
2 d dih. . 


00 = 

'300 


007' 

•697 


o’ 31^' 


_ 273# 

.50’ 300 Ano. 2* 3'2' 2* 

4 64 

__ > 

6i — . 


Which subtract from Corrected Graha 
J’s Sputa Graha on the 13th of Poongoni 

For Lunl-solar distance, 
©'s Sputa Graha on the 13th Poongoni 

J)'i do. - - do • 

Soob->i-Arca Indoo Graha . . 


2 32 56 Man. P'ha. 
O’ 4 30 57 


+ 


0 I 58 1 

11 12 35 43 
0 I 5S 1 

0 19 22 16 


the Tidhl Sputa, or Argument of the true Tidhi on the 13th. 

Hoiv to f'ud the end of the Prai/iff.viaTidhi; which began with the Amava’^pa ending, by means 
of that distance. 


As the duration of a Tidhi is determined by the time that the Moon takes to run through 15* 
relatirely to the Sun, we may hare the Moon’s true metion in one day, as we bad tl; it of the Snn, 


XU., 


The Muon's tru» 
place. 


0 nnti J .'listance 
ill liiidniglii. 
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Maon’s true mo;. on. 


Rel.HtiTO motion. 


Arc of excesj at mid. 
night. 


En-d of the Pratha- 
ma or Padhjami 
ifidhi. 


Registering the Tid. 
hi. 


End of the Pidya 
Xidhi. 


Beginning of the 
lady a Xidki. 


2)’s Gralia oti the 1 3th do, (page 111) 
J’s Sputa Gati pa the 13th 


©Vs Sputa Gati 
Vt-Arca.Indoo.Gati 


Relative motion. 


B 


(preceding artide) 

Subtract motion for a Tidhi 

Excess of motion over a whole Tidhi at midnight 

G 


ir 

17" 

51- 

22' 

0 

I 

58 

1 

0 

14 

6 

39 



59 

26 


13 

7 

13 

nd 




O' 

10* 

22'* 

16" 

0 

12 




7 

22 

16 


For time due to this excess, saj 

: as 13" r 13' (llel. met.) : 60* :: T 22' 1C" : := 33’ 42 ' 31" 


To be retrenched from midnight at Lanca. 
Say therefore . . 

End of the Prat ham a Tidhi 


45s 

33 . 42 31 

11 17 29 after Sun 


rise, and beginning of the f7f/y« Tidhi, or 2d Chsitram, A. C. 4921 current. 

Note. 

As the Vti!i/a Tidhi began on the 13th after Sun rise, it is to be coupled with the 34th of 
Poongoni, which is accordingly done in the Pancliangura. (Vide page 67.) (*) 

CoROLtviiy. 

As 7‘ 22' 16" had already been run through at midnight at Lanca on the 13th, if we take the 


same from 


12 * 

— 7 22 16 


4 37 44 


■sve shall have the Arc which the Moon has to describe from the Sun before marking the end of the 
Vidya Tidhi, and beginning of the Tadjja, or third Tidhi : but in order to get the correct time 
due to the same, the Sun and Moon’s relative motion for the 1 4th of Poongoni must be computed j 
then the last proportion will hold good as before ; et Ceteris paribus. 

(») Vide also description of the SiUdhanIa Ckandra Panchangum, paragraph 10, page 73, 
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Article 11. 

Resolalion of u Cshaya Tidin', or expunged Lunar day. 

It has been obstryed (para. 7, page 72), that whencrer a Lunar Tidhi commences and ends on 
the same Solar day, the precept requires that it he expunged out of the Kalendar ; so that when 
such a case occurs, there is a chasm of an unit between two successire Tidhis. As this case 
recurs, on a medium, once in 61 days, the Epoch of any one Cshaya Tidhi being known, any 
other (past or future) may be anticipated within a day. 

In the present Example I shall assume, that a mean Cshaya Tidhi was due about the Sth of 
Dth Vaisacha of the current year Cm. 4921 and proceed to the resolution of the same, following, 
still the precepts of the Surriah Siddhanla, 

In what follows, I shall only glxe in detail what may be ttow to the reader; but the quantities, 
the resolutions of which hate already been explained, will be giren in the abstract. It would, 
howexer, be quite impossible to gire an intelligible account of what remains unexplored of these 
processes, if repetition were entirely excluded; and on that account I claim the reader’s indul- 
gence for unaroidable prolixity, 

I. 

For the Sun’s mean place on the Sth Tyassei complete. 

We hare found at page 87, that the Sun’s Madhyama Graha on the 12th of Poongoni, Sydereal 
time, was 11’ 9' 26' 37’. 

A 

To hndthe number of Saian days between the 12th of tbe Solar month Poongoni, 4923, and 
the Sth Vyassei 4924. 

Days. 

By the Solar Kulendar the Sydereal month Poongoni counts . 31 

Subtract 

Duration of all Chaitram (Kal.) 

Proposed date in Vyassei 


19 

31 

7 complete 


Tlie TiJIiis cempat- 
ed icdependeatly. 


Number of Jay. (o 
be compuied for the 
Sth Vyuifei. 


Number of Saxan days for which the Sun and Moon’s motion is to be found 


67 days. 
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B. The Suk. 


Si;i 's 


place, 


place r.f Maoa 
anj .\j (.jee. 


fU'inenti. 


•f ihe A I 
this KIet:.(, 


By Table XX, we have for 50 days 

• • 

1’ 19* 

16' 

48" 



7 » 

• 

0 6 

53 

57 





1 26 

10 

45 



Add Sun’s Madhyami Graha, 12th Poongoni 


11 9 

26 

37 



©’s Midh. Giaha, 8tli Vyassei complete, Cth current (*) 

1 5 

37 

22 



C. The Moo 

w. 






2)’s Madh, Graha, 12th Poongoni (page SO) 

J’s place. 
11’ 21’ 15' ; 



Apogee. 


Jl" . 

. 7’ 4° 

35' 

53" 

By Table XXI, for 50 days 

9 28 40 

3 - 

-05 

31 

9 

7 „ 

3 2 14 

4 . 

.00 

46 

47 

Sloon’s Madh. Graha and Jlapclocha, 8th 







Vyassei complete ; midnight at Lanca, 

0 22 18 

41 . 

- 7 

’ 10 

66 

49 

Sectios I. 







A 







Elements for the 8tii Vyassei complete, A, C. 4024 current. 




O's Madhvama Graha ... 

• 

r 5* 

37' 

22" 



0’s Mandocha (motion insensible) 

• • 

2 17 

17 

18 



5 ’s Madh) ama Graha 

• • 

0 22 

IS 

41 



J’s Mandocha . , . 

• 

7 10 

56 

49 



Proceeding as before, these quantities will gke us: 





The Sun. 







G’s Anomalistic Argument or M.anda Kendra 

w * 

1' ir 

39' 

56" 



,, Anom ilistic Equation or Manda P'liala 

+ 

1 

27 

30 



,, Area Balioota Phala 

* • 

55 

55 

15 



©’s true place or Sputa Graha 

- 

1 7 

5 

6 



,, true motion ... 



67 

28 



The Moon. 







J’s Anomaly - . . 

« 

5’ 11’ 


7" 



,, Diioja, Argument of Equation • 

- 

6 18 

38 

8 (+) 


,, Chandra Phala, Anom. Equa. 

- - 

1 

37 

17 



Area Baa Sumscara F'hala" . 

- + 

S 

14 



vvocld he inar.ked the 9[h in the rancliatigiim, which alvrajs givc.s the current day 

. But as the fraction 


ui-jiiaa for the 1st V}..ssci is (Suiidar.) SS,;. lOv. lOp. (as appears in the Kalendar given at the hettd of 

ir), ihc Civil r.ccennt for all that month dates one day less, a«d is therefore put do'n^n 8tli current, 

(t) Jl'smean place Os IS' 41* 

Vlacc of Apogee 7 10 aS 49 


5 11 21 52 
12 


JIanda Kendra 6 18 38 3 
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and 

O’ 22’ 18' 41* — 1’ 37' 17"4-3' U’rrO’ 20’ 44' 3S* 

J ’s Sputa Graha at midnight of the 8th Vyassel complete, at Lanca. 
,, true motion found as before 14’ 16' lO'. 

B 


Hence for the resolution of the end of the Tidhi, we have the following 

At midnight S O’s Sputa Graha . . . 1’ 

at Lanca J)’s do. do. • . 0 

corrected Elements. 

7’ 6' 6" 

20 44 38 

True f?istancf 8th 
T va?sei c#mplete. 

©and 2! ’s true distance . 

. 0 

16 

00 

o 


At < O’s Sputa Gati 

Lanca ^ J)'s Do. Do. 

- 

O’ 

14 

57' 28" 

16 19 

Eud Bf Sth. 

Soob-ri-Arca Indoo Gati or Relative Motion 

- 

13 

IS 51 



C 

Resolution of the end of the Tidhi. 


As the Moon moves through 12 degrees of her Synodical Revolution in one Tidhi, the Hindu Shorieains the pro. 
AstrononMrs have found means of abridging the process by computing, first “ How many 
“ complete Tidhis have elapsed in the Bhuja, or complement to 300’ of the Sun and Moon's 

Revolutions on the proposed day ; and, secondly, by finding the time doe to the rcnihlnder.” 

Now haring found this to be - • . 0‘ 15’ 23' 28'' 

12 

Bhuja — 11 13 3D 32 

or 343’ [3D 32 

l» Say : As 12* : To 1 Tidhi :: 343* : 

: ' — 28 Tidhis complete, with a remainder of 7*-j-39' S'2’’ of the unaccounted Numbf-r of Tidhis 

* '■xpiitcj on the givon 

for, but which shall be considered presently. 

The quotient, which was found to be 28, shews that the Tidhi sought, is the 2Sfh of the Lunar 
month Valsacha complete, and as we have worked for the 8th Vyassei Solar time, also complete, 
that Tidhi is to be coupled with the said Solar day. 

And on account of the division of the Lunar month into two Piilchums, it is customary to 
register the same 28 — 15=13th Christna Patchura j which is accordingly done in the Panchan. 
gum, page 67. 

To proceed. 

2o As there were 28 complete Tidhis expired at the time for which the computation was made, 
the remainder, after dlrision by 12’ (viz. 7’ 39' 32'') indicates a part of the £9th Tidhi (then 
current) which had expired, and in order to determine Us end, or the beginning of the 30th Tidhi 
(which is always that of the conjunction) 
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Rrmaiiiilrr to thS 


Tfir tho enrl of the 
2Pth Tiiihi, 


Registering the Tid- 
hi. 


Ror th' ."0:h nr A- 
m.iv.isyaTidh', belli j 

UH tx^uti-^td one. 


Say • • • « « m From 

Take 

Arc due to what remainedof the 2Dth Tidhi, in degrees, &c. > 

at miduight at Lauca V 

D 


12* 

7 39 32 

4 20 23 


For the time due to this Arc, considering that a great portion of the 29th Tidhi will fall on 
the 9th Vyassei, we require the h ue relative motion for that day, which, prcceecliiig ashtfore, 
w ill be found to be « « « » 13' 22' 26’ 

Say therefore, 

: Relative motion 13* 22' 25''': CO':: 

Arc of complement 4* 20* 28" : 

, COX 4“ 20 SS 

; Time due to Arc from midnight at Lanca sg ” « - . 39' 23’ 32’ 

Add midnight 45 

Cl 28 32 
Subtract 60 

Timeof 29th Tidhi ending after Sunrise on the 9th Vyassei, orbeginning of the 30th 4' 28’ 32' 

Thus, the 30th Tidhi of the Lunar month Vaisacha having begun after Sun rise on the Sih of the 
Solar month Vyassei, if nothing had intervened, should have been coupled with the lOth of the 
said month. The remainder of the Example will shew us, whether the case admits of that arrange, 
mint. 

Section II. 


A 


For the end of the SOth or Amavasya Tidhi. 

Proceeding as before, for the 9th Vyassei we shall find 

At midnight \ Q’s Sputa Graha, 9th • . « 1* 7’ 44' 3* 

' at Lanca \ ])’s Do. Do. - - . -152 58 


O and J ’s distance 


At Lanca 


Relative motion. 

^ O’s Sputa Gati, 9th . 

^ i’s Do. Do. 


Relative motion 



For time due to distance. 

Say As relative motion ... 
lo one Savan day . . . 

So distance at midnight . 

CnX2’ 41' 5* 

13* 22 26 - * 


0 2 41 5 

57' 26* 
14 19 52 

13 22 26 


- 13* 22' 26’ 
60-' 

4 41 5 


12' 2’ 40» 
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Aftpr mklTig’it f-l Litica, wnldi marks the true time of conjaactioiij and consequently the end 
of th* SOtii, or Amavasya Tidhi, 


End of the 30th 
Tidhi. 


To express the tame in Solar time, we lure 


Time after Sun rise on the 9th 


The same before Sun rise on the 10th 


4.5* 



+ 12 

2 

40 

57 

a 

40 

to 



2 

57 

20 


CONCtCSIOH. 

As the SOth Tidhi ended at 4' 2S’ 50" after Sun rise, and the 30th on the same day at 57* 2’ 40", it 
is manifest that the whole of the SOtli or Amavasya Tidhi, was expended during the Ofh of the Solar 
month Vyassei, and therefore, that it is a Cshnjja^ or expunged Tidhi. It is accordingly left out of the 
l^anchangum; but its name and duration are inserted in the margin. ^■*) There is, in consequence, 
no SOth Tiiilii registered in the column for the nroath Vai-.acha (page 07.) Hence also the Pra. 
Ihcma Tidhi oi the Lunar month Jaish'ta, falls on the lOlh Vyassei, Civil account; for (as has 
been said in the note at the foot of page 1 14.) it fulls truly on the 1 1th Sydereal day current, but as 
Vyassei commenced at night time, its Ciril beginning fell one dap later, and hence the 1 1th Sydereal 
is only the lOlh Civil day of that month. (Vide Skeleton of Luni-solar lialendur, ibid.) 

The case of the Adigah, or repeated Tidhi, being resolved precisely like that of the Cshapa^ I 
shall not detain the reader by any furtlier example. 

I shall now take leave of the Surriah Siddhanta, and enter on the consideration of the Fakiamot 
Solar process. 


The Cshaya Tiilhi 
determined and left 
out ol the eolamiif 
of the Kaleodar, 


The same process ap» 
plies to the resold* 

tioniif the tntercaln. 
ry day*. 


(•) Oppadi or Cihaya Amavruya Tidhi t'Sj, S3 t. 59p, the duralien of that Tidhi bein; 57;, 2v. lOp,— 4 28 50 
^52 33 50. 
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he pro; r-i cf Seiar 

,ll OIjOO’^ « 


Tfi<? pr-irnary Tie* 
iJieiUs of tiip V .iki:i:n 

^\id thereof tUe^r.. 
4i/t Slddhcmts, 


PART 1 1. 

Of the Solar or Oakiam process. 

In the first part of this Slomoir v,c- hare explained the principles on asliich all Indian 
Kaltndars -which (like thit of the'lVllinga3)roston the doctrines of tlieSorruh Siddhan'a, are to be 
coiistructed. In the second we shall disclose the nieciianism of the Solar Kalendar, which is 
much more etteusively used ia the Southern parts of India than tire former, being that of all the 
countries where the Tamul language prevails. 

Both Kalendars contain precisely the same Astronomical and Astrological articles, the only 
differtnee being, that the Elements fi-om which ilie I'aliam Ilules and Tables are constructed, are 
extracted from the Jriah, instead of the Surriuh Siddl;anta] and that the mode of proceeding 
for resolring the dilTcrtnt Problems is totally ditTereiit. 

This process was, I believe, the fust that became known to Europeans; and considering tiro 
nature of its oslensiblo Elements, and how concealed the real ones lie in its Tables and fcrmulcn 
from their original source, it is no wonder lliat the appearance of these, at the timo of discovery} 
should have led, .even very scientific men) into the most extraordinary conjectures. 

The most remarkable difference between the Vakiain process, and that of the Surriah Siddharifa, 
is, that tire computations of the former are directly for the apparent, without previously 
obtaining tire mean places of the Asters ; and that these refer te the time of Sun rising, instead of 
mean midnight, as is directed in the Surriah Siddhanfa, 

In the Key to the Madhyama Saura mana we have given all that was necessary for the resolu- 
tion of mean Solar, into European dates, therefore in the present dirision of the Kala Sunkalitaf 
■wc shall only attend to Lunusolar and Solar Hindu times. 

The Elements of the Fakiam process being those of the .\riah Siddhanfa, the Solar year 
consists of 365'“ 15® 31' 15’’ as was used in the Madhyama Saura mana (■■*■; : the construction of 

Arcordiiis to thatSastra there are 1577917500 bhami Savaa clajs (caii'-d Yoga dina) in a Makn jin;, liciiig 
333 (laxsless than by the Surriah Siiidhaiita. The Solar year is therefore - S65'l. 15g. 31v. I5p. or365d» 

Oil. \2‘ SO" in European time. Of periodical Ue\oliiti«ns of the Moon relativoU to the Kquinoxes, there are57T5S3S6 
in a Maha ytig, the Lunar periodical month is therefore -S7d. 19g. 17v. 58p. 29s. &c. or 27d. 7Ii. 43" 

53'^ &c. in European time. If fiom the number of periodica) lIcYolutions tif the Moon we subtract 4320000 lie- 
Toliitioiis, we ha\e 57153336—4320000=53433336 Sjnodical Revolutions of the Moon in a Maha yu- ; therefore 
31g. oOv. 5p. 40s. 6cc. or 29d. 12h, 44' 16® &c. European time, is tlie mean duration of a mean 

S_> nodical Revolution of the Moon, according; to the Ariah Siddhanta, 

The Moon’s Anomalistic Revolution is particularly noticed \a the test, but ia the Elements of the Yutiam it iS 
Liken to be 27d. 33£. 20v. ladian,aBd o7d. 131i, 20" European time. 
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ihat ypar Is, therefore, to be used In the present process, instead of that which was glrenln the 
Skeleton for the Siddhania Solar year 49-24, at page 65 ; and the Roots of each of the 12 months, 
as well as the aggregate number of days in the concurring Lunations, will be, 


Names of 
Solar months. 

■= . 

1) «- 
CL -r 

Roots of 
Altai gana for 
beginnings of 
Solar months. 

A umberot 
da) s in 
each 
month. 

European dates 
of beginnings 

N. S. 

Doni. 

Letter. 

— 

3 

1 

Aa 

of 

gregate time 
Lunations. 

Poongoni 1 123 

K (1) 

G. 

59 

V. 

51 

e. 

28 

Side- 

real 

CiTil. 

11 

March 1822 

F 

i>. 

29 

G, 

31 

V. 

50 

P. 

5 

3 , 

40 

Chaitrarn 142 4 

r 1(4) 

20 

12 

30 

31 

30 

11 

April 1822 



9 

59 

3 

40 

11 

20 

Vt assei 

« IfO) 

15 

44 

31 

31 

31 

12 

May 




88 

35 

30 

17 

0 

a\uni 

n 

(3) 

39 

36 

32 

31 


12 

June 



4 

118 

7 

20 

22 

40 

.\udi 

55 

ro) 

16 

34 

C5 O 
,3 0 

32 

31 

1 1 

July 



5 

1 17 

39 

10 

23 

20' 

A uvani 

ft jC3) 

44 

46 

35 

31 

32 

14 

August 



6 

1/7 

11 

0 

31 

0 

Paratasi 

'■'f (6) 

46 

56 

36 

31 

31 

14 

September 



7 

206 

42 

50 

39 

40 

A I pesi 

ir2) 

11 

18 

37 

31 

30 

15 

October 



8 

236 

14 

40 

45 

20 

Cartiga 

hi 

(-1) 

8 

23 

38 

30 

30 

14 

November 



9 

265 

46 

30 

51 

0 

Margali 

y 

(5) 

38 

49 

40 

29 

30 

13 

December 



10 

295 

IS 

20 

56 

40 

'V ve 

Vf 

(6; 

59 

42 

41 

29 

29 

11 

January 1823 

E 


11 

324 

50 

11 

2 

20 

ALaussi 


(1) 

26 

38 

42 

30 

29 

10 

February 



12 

354 

22 

1 

S 

0 

Poongoni 

K 

(3) 

15 


43 

30 

30 

12 

March 



13 

383 

53 

61 

13 

40 

thraitram 4925 

r 

(5^ 

35 

13 

45 

30 

31 

11 

April 

1 


1 


13, The Solar Aliargaua may be found by means of Table XLVIIIj part 2, of this collec*- 


tloii, Es follow's: 


for 4000? "• 
900 
20 
3 


o. c. r. p 
1461034 43 20 O 
328732 4S 45 0 

7305 10 25 0 

1095 46 33 45 


1798168 29 3 45 

Subtract 5'o(//i,yrt»z or Equation — 2 8 51 15 


Solar Ahargana for the beginning of A. C. 4921 - » 1798166 20 12 30 

With respect to the Luni-solar Ahargana, the Elements of the Ariah Siddhanfa will give some 
difrercnce from that which we found to proceed from those of th.c Surriah Sicldhanta; but in this 
place, we can only account for that variation in a summary way. We shall, however, renew the 
full discussion of that subject in the Note where the mctliod of resolving that Element by the 

Tables will be considered. *) 


(‘) Tile Rule fur resolviiw the I.uiii-'ular Ah.vrj.vra i« preciseU the sane as incO with the LlvmfiiU uf the 
Surriah Sid-JhaiitE : and theretore need not be repeated, hut liie same uiaj he fcun.l itli much lc»3 irimble by 


Solar Ahargana be* 
of 402'4 of 
tlic Cali ^ ug. 


means of Table XLIX, 




I.iini solnr 

iin end of the year 

•18-;5 oi'Uic Cali y iig. 


Tl.e Ahnrsnnn of C'c 
Ar.ah or SitjmJi 
Si«olian!a tna> !•« 
liid isci (la^iiaiCa 


( no ) 

It will be seen i.i the m:ir|lnal rote of the preceding ps.g'’. that according to the Ariah Sid- 
diir.nta, a niecn Li-natioii is 29' 31* 50’ 5‘' 40* &c, consequent'" iliat the Lunar year of 12 months 
consists cf 35 e it- T 8’ 2,G’ &c. Now as we require (he Lur.i. solar Ahargana for the end of 
t’se year 4923 of liie Cali ^ U£. it will he found that in this luirnher of Solar years, there are 5074 
Liiiiar years, and thi ee Lunar months over, in all 00891 J.un^r months, which, therefore, 
inultipliod by one mean Lunation gives 29"' 22' I’ a' 2,G'XC0831“179S14G''‘ [39' 21' 2S' 53* 
And for the current day - - - -f- 1 

The Luni-solar Ahargana sought - - 1798147 

This Aliargana dijlers in at ptaraiice, one day from that resulting from the Elements of the 
Surriah Siddhanta, but in reality only 22' 24’ 51’’ or S» 57' 50" 24' European time. It will be 
seen presently, that this variation is of no sort of importance, because the ap'parent position of the 
Sun stid Moon elicited by any Ahargana and the Vakiani Tables will «oon shew, wlu (her (he Asters 
be within one day of the conjunction, or not; and in the latter ease, the Ahargana must yield to tha 
circumstance, and be fitted to the proper time. 

Tor tlie Soota dina, or fc-rla of last conjunction, we have a« usual 7)17081 17(2.'CS78 

with a remainder of . _ . 1 to be counted 

from Thursday. The Soota dina therefore, falls on Frfd'i^/, and as (he following Saturday wa* 
formerly found to fall on the 12th of the Solar month Poongoni complete of A. Cili yugain 4923, 
this Friday fails on the 11th of the same month, (also cowp/ete) which means the time of Suo 
^■isirig on the 12th, 

Auticle 1. 

Of iht Elements and their construction. 

The Sun and Moon’s apparent places in the Hindu Zodiac for apparent time at Sun rising at 
Lanca, are to be obtained by means of the following Elements and process. 

10 The Sun’s place is determined by converting (he number of months, days, guddia*, 
Tiguddias, kc. into signs, bngaiis, calas, and vicalas; being (hat measure of (inie which the 


Solar Alrir^ma 

17P8!65i 


nj4 jis 


536 IS 

0) 

35436 


ISI',2 

(2) 

11713 


— - 


404 

(3) 

054 


no 

(4) 



2-i 


liercalatione 


I'lTi ri. 


D. 

a. 

V. 

p. 

s. 

cono 


1417 07 

55 

36 

13 

30.0 

Si to 


Si 5030 

17 

0 

39 

0,0 

ICO 


7! '87 

SO 

23 

40 

53,0 

3 


I06S 

« 

3 

24 

7,8 


(01 

17445-8 

SO 

2 

57 

10,8 

100 

(1) 

35**36 

4! 

53 

£4 

30,0 

50 

(?) 

17718 

£0 

56 

43 

10,0 

1 

(3) 

354 

y9 

1 

8 

3.6 

ntlis 

(4) 

S8 

Sa 

•SO 

17 

0.6 



179S146 [30 

£4 

1 

1 

53,0 



-+• 1 

— 

— 




Lvai-tolar Akargana sniedit . 17‘JSI47 
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Hindu?, in a special SPPSP, call Saura (*). In this account, all days and fractions are always 
equal (o one another, a sign corresponding lo one month, a dea-ree to a dav, &c, 

‘2<; Ily equaling (hy means of a Table called Yoghiadi, the XXVIIth, 1st part, of this collection) 
the Arc so expressed, into that really gone through by the Sun in the same space of time; of which 
Table and opcia'ion a particular explanation follows. 

3q By lintiing the Sun’s true mo(ior> from eight to tight days, or, approxlmatirdy, for cTcry 
day by means of the same Table, pait 1; and still more correctly by the second part thereof, if 
judged necessary. 

The Moon’s apparent place Is deduced for any proposed time, from her place at the beginning 
of the Cali yug. The rule includes at once her motion, and that of her Apogee ; and the period 
Vilien she completes a certain number of true Anomalistic rerolutions in a known place of the 
Zodiac, alToids means for finding how far, at any giren time, she is advanced in a period of 248 
days (Called Deyaram), which is taken to he equal to 0 of her Anomalistic revolutions; 
then, by help of another Table (the XXVIth of this collection), we know how much she takes 
to pass through each degree of her orbit, during the said period; and how far she is advanced 
at the proposed time in the Hindu Zodiac. 

On calculating the number of Anomalistic revolutions which have occurred from the origin of th# 
Cali yug, to any assigned period, the Hindu Astronomers have dt termined that there were exactly 
3783 Anomalistic rcvolufotis of the Moon in 103r5 2 mean Tidhis ; from which they concluded 
that there were 27, £020024 mean Tidhis in one revolution; and as the mean Tidhi is to the 


Bhumi Savan day as — -—j , they concluded 27'',334COO, or 27'' 33' 10’ 53'', 52 in natural 

days for (he same. The period, however, which is used in the Vakiam process, differs a little 
from the above ; being 27“' 33' 20'; i. e. 3' 20", 38, or in European time 1' 22", 4 itc. longer. 

The Moon’s apparent place at Sun rise on any day at Lanca, is to be dcterml'ied by means of 
five Elements, called Vedam ; Raza Gherica ; Calunilain ; Devaram ; and Ghundra I'gkiam 
Jdhurmavanhain : which arc generated as follows. 


Iq The Deraram. 

Multiply one Anomalistic revolution of (he Moon, 27'* 33' 20’, by 9 , and you have 218 days 
without a remainder, called a Devaram, when the Moon’s place in Apogee is O' 27* 41' G" from 
the beginning of the Solar Sydereal Zodiac. 


Generation of the 
Eletcciits, 


The gun's place at 
hii rising at l.unta. 


Ilis niotiiia. 


The Moon’s place 
for the same icttaiit. 


Anomalistic revnia. 
tiua bf the Muud, 


The riemeni! for 
tile Moon's uppnrcut 
pl.-ii-e, rifcrrert to 
Sun ruing .It Lanca. 


The Dcvarani. 


(*) Vide Glossary at the end. 



( 122 ) 


CaUuitam, 


R<;sa Ghcrica, 


Vc'd;4Uj, 


Tfic rbnniTm Va'ii- 
aiQ U.ijnuavdu.iaiu. 



S« The Calani!am. 

Biulliply one Djt'/irsin cr 2 IS', b_v 13, and jou Lave . i 2C7G* 

Add tv»o Aiiomalisdc revolaiioiis of tlie ]>, - » 55 6 40 

A Calinllam • • SOJl [G 40 

neglect the fiaetion ; and the Moon's place in Apoiee is 11' 7* Gi' I'. C*) 

3'* The Uiza Gh;rica. 

Ivliiltip'y one ( alunilam, or 3031', by 4, and \ou iiate • 

Add one ..... 

A '.I iza Gher'ca . . 

and the Moon in Apogee is 0’ 27’ 4f>' 10'. 

4o T1 e Vedstn. 

Multiply one AnomalisticrcTiilntion or 37' 3J- 20', hr S, rnd you hare 
Multiply one Devaram ot 248', 7 . . . 

Add one Cit'd 'iil/im ...... 

Multiply oni- llaza Gheiica or 13373', by 139 

Add j of Moon’s Anomalistic resolution, neglecting ihe fractiou . 

The sum isa Vedani .... ltOO£S4 

and the Moon’s p'loe in Apoz"? ii 7’ 3’ 0' 7*. 

Lot these four Idomcnts be arranged in tlm inrerse oru'T from that in wh'ch tl ey ’.yero Chuerated, 


12372 


2 to* 

17SS 

3031 

1505CS3 

0 [11 6 40 


O ’c Teilnm 
,, Rez;; Gl rrica 
,, C'llani'ani 
,, Uevaiiim 


Isuu.li' r of D.js. 

IbOGiM 

J 2.-173 

3 Jl 
£48 


l-'i. 


ce rii nic r.iOfiti 


in A I c jf c. 


7 3' s') 7 ' 

9 27 48 10 
11 7 31 1 

0 £7 41 6 


To deduce the Chandra f'akiam Dktirmavanham, (which is the fifih HUment of the So’sr 
process) from the four preceding ones, il is sui'posed that the S>dar and Luni.^olar Aha: ^iinaSf 
are preyicust^ hno'vn. Taking ( (-s** as (Ufa. we | aee Iho fo'Ionino, 


C) Tlirre are Iwj fi iCi ions art) iraitlv lle^lccll•^l in tnr co.is.r.n.iiiiii of lae-e Lien ems, viz. 6g. ‘Ov. in Ike 
Calani’am, wliifli proiUice a ditl'erenfe of Sfij. -Iv (in rdinu ) in the R z.( Gherica. In the Veilam, the neg-lritinj 
of ih.s ri.ifiinn, t.igetlier w ill) 1 1" He. if]), on the ititid part of ui.e AcomaLsiicrernlution, will pri.(iuce a \er^ 
tonviJerab-lc liqualicii, Inuv on ! Calai.il.iu) - . . _ Oi Cg 40r Op 


On 1.9 (iazi Gb'Ticai » 

0»t i*SJ oi 1 Ai.cin, IwevoIulioQ 


^ 57 

0 

20 

11 

0 

G 

0 

40 

Two .\uoiiialislic Rfeolutions 2X2Td. 33g. SOv. 


£T 
i j 

,37 

S 

46 

40 

40 

0 


rt ffcrcnce on cue Vcilum. 2 .knuinalislic Revolatiiins . • -J. 2 31 6 40 

1 conlil obtain no infonnaiion on the reason j v.liuh hare rendereJ the iubtractiaa of that qua.atity recesiary 
for husii ij the Moan's true plage at the end of a Vedam, 
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PRICrPT. 

For tlie Aveumcnt of the Moon’s Eqoatton,’ 

DWiJe succp«s*rt>!v the Luni. solar Aharganahy 1 Yedsn, I Raza Ghencs, 1 Calanilamanj 

1 Dcraram, the remaimier in {lays wii! be the Chandra I'a’-ciain Dhtirmavunhamf wLich is the 

Aiguoiiiit of Table XXVI, both for the Moon’* true plac- and motion.” 

EKmenti for the Sun’s Apparent place, 

Prlcept. 

“ lo CoriTert the numbor of months and days elapsed slare the beginnitip of Chsitram TT, 
^ ih’ former into tiie numeral of the last Sign gone through by the Sun, the latter into degrees, 
“ which will answer to the time expired at the end of the proposed d ly. 

‘s 2o If tie month (wimtGver bo the day computed for p iidieg its duration) b*gin» at day 
“ timp, dedrt the g idJias as calls, wliich had elapsed between Sju rise and the time of his 
“ entering a new Si;n ; tile remainder will gire his Sattra place on ihe morning of the day oa 
*' which th;‘ Sydered month commenced, 

“ S" If tlip month begins at night time, add the guddias as cila' which are wanting to com. 
“ plete the niglit and begin ihe next day. 

“ 4; To find the Sen’s riyiiation for one day by means of the Yoghietdr Ti'ole, diTlde by 3 

the qi’int'.ty given fhi rein for the day it-clf; or lif it l>e not in Ihe Table) for that nearot 
** below it, and the quotient will be the Equation of the Suu’s true motion to 1° in a day, sup. 
“ posed to be his true progress duiing 8 days, 

“ 5" Multiply the Kqna'ion thus found by the nurch<'r of day* you require in the interxal of 

8 days, and the product will be the Equition required. 

“ Co The F.quntions so obtained are adJdive from the beginning of Arpesi to the end of 
“ Mausd, and i,ub!ra live from the beginning of Pomigoni to tiie end of Paratasi.” 

As the preceding precepts are iiisufficieiit for a dear understanding and application of Tabla 
XXV: I, the following article is intended for giving the reader a icora distinct tiew of iti 
COQstiuction. 

AuTICLt 2 . 

Aecnuni of ihe Fnkian Tal let, 

Jo Of the Cha"dr!t P h?la and Sputa Gaii Table, being the first of the Vakiam process and 
the XXVIth of lids .ol'pctirn. 

The Arcu-nent of ’his T : 1 is the Chr.’idra Vakiam Dhurmawmhan. or the remainder in days 
of the Ahiirgana, aft: r div'-'icn by the four Riemer.ts above dtscribed, £4S of these (equal to one 
Devaram) are registered in the ilrst ( rlnmn. 

The ftcoiul column ren'Tins 'he Clicn ra P iiala, or Moon’s Equation, alvray* to be added to 
Ltr Di'Uiiu, and the third give* her li ae n,oti»<;i for each \ ah.aur day. 


Preceyt, 


PlenecU for llie 
Si'ti’v apparent 
place. 

I’reccpt. 


O? the Cli-rt'ra 

P'liala and tpat* 
Ou-ii Table. 


The Stain'i 

tiuu tiwags aJaiUve, 



Thf s.iflfte alw^nys 
lakei!, ior the \ a- 
kiani Clay found by 
the operaiion. 

The Moon's motion 
t(» bti taken for toe 
I.e vt day n I.Pii ilip 
c'!njiuicti<iu is to 
come, or the lidhi 

fIjUif 

The snme to !)c tak- 
en for tiu’ d.iy it'.df 
V’hon I’m eonjnnriion 
igpn^-rd,ortlie'li(ilii 


lit Part of th« 
Yojiiiadi Table. 


The Moon’s true 
motion referred ta 
I* to a day, 
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The EquaHor. !s in all casei fo L'e f alien for the Vahiam (!it itself, such as intl'cafffl by the 
operation: hut tlie Moon’s true motion may be tahen for tuit or the iie\t tley, according to the 
following rule. 

If by the rerult of the operation it appears (hat the conjunction has rot yet occurred, or (if 
during the course of the Lunar month) that the Tidhi is at, or near its end, (hen the Chandra Gati, 
or true motion, is to be taken for the next day to that indicated by tiie Vakiam (or Argument). 

But if at the time of Sun rising it appeared from the Sun and Moon's r.ongitudi s that the con. 
junction had passed oxer, or that more than one half of the Tidhi was expended, then in sucu a 
case, the Moon’s true motion is to be taken as given in tlie Table for (lie day itself. 

The Moon’s mean motion, to which her true one is referred in Tabic XXVI, is 791 calas, or 
13* 11' per diem. 

Account of the Yo^hiadi Tulle., letng the second of the Vakiatn process and Ike YXfTJlK 

of this collection. 

Or Part First. 

The account which was originally given to me of this Table was so rery unsatisfactory, that it 
was a long time before I could understand its right application. 

Independently of tlie precept which we have delivered in the preceding Jiagef, it is to he under, 
stood that the calas or irinutes given in the 4th column opposite to any day of the month in the 
didsion of which it is registered, represents the Ktjuation of the Sun’s motion in plus or minus 
to 1* for each day, for eight consecutive days. So that if opposite to the 1st day in the month 
Chaitram we find 11 calas, we are to understand tliat so many minutes will be the complet* 
Equation due on the eighth complete day of the said month. 

These 11 calas divided by 8, give a quotient of T 22" 30', which is the mean daily Equation 
used by common computers from the 1st fo the 8th Chaitram complete. 

But on the 9th day this Equation varies, for by the Table it gives 1 4 calas, meaning th« 
aggregate Equation from the 8th to the lOlIi, both complete. During (hat interval the daily 
Equation will therefore be l-8th of \Y or 1' 45" ; and if we want that due to the 9fh, it will he 
11 4j"— 12' 45", the second gnember being added because the calas are increasing ; but the 

whole Equation is subtractive, on account of the Sign — expressed in the column of months. 
Proceeding in the same manner, we shall find the Equation for the 16th Chaitram complete, to be 
1 1'-}- 14'rr25' also subtractive. 

Lastly, if the month Chaitram of the proposed year happened fo be of 32 days and the Equation 
for its last day were required, we would add ll'+14'-j-10+l7' (those due to 1st, 9th, I7th, 
25th days,)=;58' for the quantity sought. 
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But t’nen on tlie ensuing day, because the Sun avould enter a new Sign, all the foregoing 
Equations would be abandoned, and if it happened to enter the Sign Vrisha at it’s rising 
(which Tory rarely occurs), the Equation for that instant would be Zero. I shall illustrate the 
foregoing expoiltion by a few Examples. 


Example I. 

Let it be required to fine] the Sun’s apparent puace on the 15th Chaitram of the 4924th year 
of the Cali yug current, at his rising at Lanca. 

On the 1st Chaitram the Sun entered the Sign Mesha V at 20* 12' 30’’ after Sun rise (1st 
Geaeial Tabic), then 

©'s place, 1st Chaitram • , 0* 0’ 0' O'' 

For 15 days complete - . . 15 0 0 


0 15 0 0 

But as at his ri'ir.g he was still in the Sign Min K, therefore 

we are to deduct tlie guddias as ca/as for 20’ 12' 30’’ . — 20 13 

0’s Saura place, 15th Chaitram - . 0 14 39 47 

To find his Equation, the yogkiadi 'I'ablo gives for 8 days complete 11 calas, wc want tliere. 
fore for 7 days more; and finding 14' for 9th Chaitram, the l-Sth part of that quantity or T 45" 
is tire daily Equation from the 8th to the 16th complete: therefore 7X1' 45'':=;12' li.*, is the 
Arc to be added to 11 calas, before found ; the sum amounting to 23' 15". 

But wc have retrenched from the Sun's Saura place 20' 13', on account of 20 guddias, 13 vig. 
(nearly), in the ratio of whicii we are to decrease the above Equation. 

Now having found that the daily Equation from the 9th to 17th beginning, was i' 45'. 

Say : 60" : l' 46" 20U3’ : 35" and . - 23' 15" 

— 35 


Corrected Equation 

0’s Sauia place above found 

His Sputa Graha or true place sought 



0'3 

40 

14* 

so 

17 

1 1 

17 

7 


Example II. 

The same for the 2 Uli Audi complete of the S724tli year of the Cali yiig. 

Let us taka for data, that the Sun entered the Sign Carcata s on the 1st Audi of th;-' proposed 


^ M « Ok • mm 

5i- 

31' 

33'’ 


CO 



After Sun rise— romains of the day 

S 

25 

27 

Proceedii'.g as before, say, Ist Audi 

3' 0' 

0' 

O'' 

For 24 day s couiplete .... 

24 

0 

0 

For the time wanting to Sun rise ... 


s 

23 

G’s Saura place, 24th Audi - • . 

3 21 

8 

25 


The Equation equal 
to 0, when the S’m 
enters a new Sigfl at 
his rising. 


The Sun’s place for 
I jth Ciiaitraai A. C, 


Tfic Snn’s place 21tb 
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C 


Tho Table XXVII, part 1, for 8 days in Audi gives 2i' ; for 13^, 23' ; for 24', 22', nnd In 
the present esse, as the Equation is required exactly for 24 days, all these calas beiiij added to, 
gether give 69' for part of the Equation sought. 

But we have added, for S' 25' 27’’ that remained of the day, an Arc of 8' 23* to the Sun’s 
Sa ura place ; the Equation must therefore be increased in ratio to the same. 


As on the 24th Audi complete it was 22' ; l.Stii thereof is 2' 45", the daily Equation from the 
17t]i to li'.fc 25th. 

Say therefore : CO' : 2' 13" 3^ 25v 22i' : . - -f 22 

Equation above found _ . . , .100 


Corrected Equation 

©’s Suura place, 2kh Audi complete 


1 9 22 

3 24 8 25 


Sun’s ‘^pula Grain sou:ht 


3 22 69 3 


How to compute the 
Sou's tri:c d'uirHal 
autiun. 


These two Examples will suffice to show, how the Sun's Sm-a place may in all cases he equated 
to his true one. There remains now to explain, how the Sun’s daily motion Is to he computed by 
means of the same Table, which however, has been in a great measure explained in the preceding 
article ; for the mean daily motion for S days is obtained by dividing by 3, the calas registered 
opposite to the day next below the proposed one, tho quotient being the Equation ± to be applied 
to GO' for abtainiiig his true motion cn the same day. 


ExAmpi.e !, 


Wanted the Fun’s true motion on the 15th C'laitram 192 J. 
From Table XXVII, part 1, take tho caias opaoaitc to tho 9th 
of which, r iy. is the Equation from the 9th to the 17th, being 


Chaitram, which art 1 4' ; 1. 8th 
subtractive. 


60 

1 45 


Ur.correcfed Sun’s diurnal motion . . 53 15 


ScconJ 'cs 

oi'i' e Sua's diuf.,al 
moUa.a. 


and bv d.e common ramul Kalondar mahers, this quantity Is used indiserlminstely as tho true 
motion on any day dining that interval. 

Lut t,ie foiv who aiin at greater accuracy, tape the second diiTerences, — seldom, it is fru'', for 
cju.i.!i^..G S,j 3 Saura to Ids true place, but frequent!/ for finding his true molioa on any 
specific day, l! e process of which is as follows : 
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Take the calas for the ensuing eight clay;, avaich iii the present case will be those for the 17lh 
Chaitram, tIz. 1G' ; l-8th of which is . . . « 2' 0' 

E'^uation for the 0th, as abore found . . . . 1 43 

D'.lferenee 15 

then 3’ : 15* : C* : 11* 22* f;o. which as the calas are increasing, add to 1 45 




+ 

11 


Correct! d Equation • — 


— 1 

56 

2'2 

Which subfiact from . , _ 


CO 



O'i true motion on (hs loth Chaitram 

. 

1 CO 

1 

3 

33 

N. B In Ta'ole XXVIII that Equation is 

- 

53 

S 



Di (Terence 


4 

22 


on the 17th as the calas are 16', the Equation would be 2' and the Sun’s motion exactly [>S\ 

OBSERTATIOtf. 

It is manifest that these corrections are equally applicabls to the Equations for reducing the 
Sun’s h’a«ra to his place ; and it may appear singular that, whereas in equaling the Sun’s 
Longitude, the Tamul computers ncrer omit to take into consideration that fraction of (he day 
which marks the interval between Sun rising, and his entrance into a new Sign (uhalcver be 
the day of the month computed for) yet when calculating the Sun aud ilooa’s diitaoce and 
relative motion, they should entirely overlook these second difrerences. 

Of (he second Fart of Table XXVII. 

This part serves to find the Sun’s Anomalistic Equation, and consequently the Solar and Luni. Part nf the Yo, 

g.ij.’iJI Tuhltf^ 

solar Area Bhagabalas, and the Sun’s true motion for every day in the year, much more accurately 

than the first. Its Epoch is the beginning of the 1941st j’ear of the Cali yug, answering to the Its Tpoch A 0. 

■sO'tO romjilrte A, 

11th April 1839, when the place of (ne Sun’s Apogee will be in 2’ 17* 17' 20*. D. lS'-'9. 

This quantity, wliloh is to be found at the head of the fifth column, is the Supplement of the 
Sun’s Anomaly to a complete Circle, on the Ist Chaitram, at the precise time when he vvill enter 
the Sign Mesha ; and is therrfore the Argument of his Equation for that day. The following 
quantities arc the same for the beginr.ieg of the succeeding Solar months ; but in using these, 
the positive and negative Signs must he taken as given in (his Table, and not as exhibited in Tables 
XXII and XXIV, becansi* the Argument of the foimer is always the Supplement of the Sun’s 
Anomaly; and of the latter, the Anomaly itself ; whereas in the 2d part of Table XXVlf, it Is 
cither the one or the other, or their respective Lhnjahs to the Sun’s Apogee or Perigee, con- 
formally to the rules of the Sastras, a construction which saves the possiLiilty of error. 



t.on re. 
tica or 


Thf S : 

.la 

thaur;: 


The 5 
Audi 


J-u n;o- 


in’" <’"1* r'')- 

d A r'-.i E ■?,- 

for r’:c I5ih 
uu 40 U. 
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The Sun’s true pro;;ress is referred, in tiiis second piri. to his raean motion, or 59' 8*. and not 
to CO', as in tlie Cist. The positive and negative S''’R3 in (iio rt’n column, indicate when the 
anprrent is greater or less than the mean motion, f I'louing the same erJor as in part 1st, which 
however, hss not the advantage of shewing the precise day when the Signs change. 

I shall now proceed to give some examples of the application cf tills Tabic : but it is to be 
understood that, neither its first nor si cond part can be considered as afiordin; results strictly 
correct, for I cannot find that any part of the Yakiam process can pretend to more than fur- 
r.ishing appro.ximations, the limits of wliicli, when compared to the resolutions by the Surriah 
Siddhanta modified by the Tikas, are by no means narrow. 

'ExAripoc I. 

Let the Sun's F.ouaiion, tiuo motion, and Solar, as well as Luni. solar Area Bhagabala, be 
required foi the lith Cliaitram of the -IC'llst year of the Cali } ug. 

lo The Argument of the Sun’s Eq^uation for the 1st Cliaitram, by Table 

XXVTI, part 2, is . . . ,2’ 17* 17' 20" 

llis mean motion for 15 days, by Table XX - 14 47 3 

2 2 so 17 

-«hicli motion Is to be subtracted, bccauBO the Argument is decreasing in the fourth quadrant of 
Anomaly. 

2" \'t'ifh or 30' 17' as an Argnment, refer to eith.crTablosXXIl or XXIV (but in preference 
thf hatter, htcause it gives the Equation forevery degree), and the Rai'i P'hala will be found 
1° 5C' 4’, which is to bo taken as positive on account of the sign -{- in 'I'able XXVII, part 2. 

The same Argument will give the difference between the true and mean daily 


motion of the Sun - . - - - — 

G’s true motion, 15th Cliaitram 4511 _ - 

N. B The same by the Table XXVHI • - - 

Difference 

The Solar and Lim.ir Area DiiagaLala wiil be found as usual, viu. 

1 * 56 ' 

ihcQ’s ... . - 


59" 


59 

8 

58 

9 

58 

8 

1 


H'lr for COi!) 
t'dll. 


The J’s . . . ^ 

but till- Sun’s is not used in the Vakiam process. 

llxASTLE II. 

The siine for the £Oth of Audi 25 of the same vear. 


1 56 4 


— -f If)" 

=;+ 4' 17" 



0’ 12' 42' 40*" 
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The Manda Kendra, or Argument for 1st Audi, column Sth, Ij .. 

Add Sun’s motion for 20 daj s, because the Argument is increasing 

in the 1st quadrant > «- . 19 -12 43 

Argument, 20 th Audi _ , > .1225 23 

or 32- 25' 23"^ 

The Equation answering to which is — 1 10 47 

DidVreuce bc.tvvpcn 0's true and mean motion • . — 1 63 

0’s true motion, 20th Audi . » . 59 8 

~ 57 15^ 

N. B._Thc same by Table XXVIII, - - - 67 14 

O’s Area Bhagabala — 11* Difference 1 

J’s do. _ 2 37 

ExAMPt* III, 

The same for the ISfh Parafasi of the same year. 

Argument, 1st Paratasl, column 5th . - _ 2' 12° 42' 40'' 

©’s mean motion for 18 days, Table XX, . . 17 44 33 

To be added because the Argument increases in the 1st tjua. 

duutof Anomaly . . . . 30 27 16 

Equation — 2’ 10' 32' 

1.365th of which is the 0’s Area Bhagabala . zr 21 

1.27th the Lunar Area Bhagabala . . ~ 1 4S 

Equation of true to mean motion ... 0 

True motion, 18th Paratasi . • . . 59 ;■' 

which Is the same as that giren in Table XXVIII. 

Example IV. 


The ,ame for the 
ISth Paraiasi. 


The same for the ISth Margali of the same year. 

Argument, lit Margali . . . . O' 17* 17' 30 

O’s mean motion for 18 days - . 4- 17 44 35 

Of which take the differenca . . . 0 0 27 16 

The Equation answering to this Argument . . 0* 3' 23* 

©’5 Area Bhagabala insensible. J’s = 3*. 

Equation of ©’s true to mean motion 2 . + 2' 18* 

59 8 

G’s true motion on the ISth Margali, which is at its nsaximura . 61 26 

By Table XXVIII the same. 


The ij'ine for the 
I'liUi M-TTgaii. 
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Or T; Lir .XXVITT, 
b.’ir’ bie J'i I’f [he 
VaJsiain ptnccss. 


Of Table xr-VIT, 
Ik-ii';; (lie 4!li ol' ihc 
Vakiam process. 


Tiicse opsratlons are so obvious, tii.n it would be a wssfe of tinit to carry them any furtJier, 
They leave little doubt in my mind tJiat Table XXVIil ('.rhifji was communicated to me bj a 
Native Astioisomer) was computed by means of thv 2d part of Table XXVII, though in some 
instances I have found a few seconds of diiTcrence. 

N. B._As the Sun’s Apogee is supposed to move at the rate of T’ in 517 years, the latter Table 
may easily he fitted to any remote Epoch, hy a oommon rule of proportion, all the Arguments 
being equally affected by'iis motion. 

■Of Table XXnil. 

This Table furnishes the Sun’s true diurnal motion for everyday in the year, and tliercfore 
requires no particular explanation. I suspect it to have been constructed hy the person who 
cornmnnicated it to me, hy means of the 2d part of Table XXVII. Be this as it ruay, as it 
saves the trouble of computing the Sun’s true diurnal motion by either of (he processes which 
we have foimeily explained, I have thought it deserving to he inseited in this collection. 

Talile XX\'ni, as well as the preceding one, sujvposes the Sun’s Apogee in 2’ 17' 17' 20", 
and ou account of tl’.c sVwness of iU motion, will be suHicieutly true fer a great number of 
jiurs. 

Of Tabic XLni. f) 

I profess to understand vtiy imperfectly (he coi-struc tloii of this Table, which was communi- 
• cated to me by a Native Kalendar maker named Sami Kudu Sadtya, who made ail his com. 
putafioiis with shells and tamarind seeds, but who, (though he used it canstantly), could not give 
me the least account of ihelheoiies on which it was grounded. 

There can be no doubt, however, both from the name given to (he quantities registered in (he 
2dto!un'n, and liom the manner of using it, tiiat it accouuts for the effects of the rlilfereiice of 
Eongiludi on the Moon’s apparent motion, between Lanca and some oUier place (T), which Sami 
Xuda h< !icved to be Tuftjure, bat in my opinion Triva'.ore^ because that place lies not far from 
it, and is .still reputed to be the scat of the sciences in these Southern parts of tlie Peninsula. 

This Table, I was informed from the same source, is used indivcrimiuatf ly for all places 
between Cape Comorin and Madias, though mj informer acknowledged it woedd Kot do for 
J^lulasjjan ; by which he me.anl the Coast of IMalabar. The lateness of the Epoch when this 
Table fell into mj hands, prevented the po«sibilifv of my nnahr.ing it as I could have wislied: 

I am, therefore, ccrnpdltd to confipe mv eilf to a m?rc explanation cf its application, which I 
shall do in a .solilaiy rxunple ; fm p , p.s ie-.-jlfs ,nre confined to one particular spot, and as the 

(’*) The anan^emciii of the Tables h.ntiig aecidentall^ been disturbed, the present one, which thniJd have been 
tlio XXIXih, is the XLX llih, <jf this riiUecuon* 

(i) Tae Supjwrete word for Terrestral Longitude is Vesentara ; and for the Celestial Saunnit. 
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object of the presf'nt research is general, I shall, in (he remalnJsr of what I hate to saj on the 
Vakiam process, have recourse to those general methods, which though more operose, ms)- be 
applied to any geographical position on the globe. 

The Equations furnished by the Table under consideration (which is the 4fh of the V akiam 
process) are to be applied to the iMoon’s uncorrtcted place, such as it has been elicited by her 
Drava, and Chandra Vakiam P'hala. 

The Desentara cal»s or minutes, registered in the second column, are always additire, and to 
be taken for the month which precedes that for which the computation is made. 

The Andra vicalas, or odd seconds, registered In the third column, are for any day in the 
month itself that the computation is made for. They are to be used us muUiples of the odd 
degrees, minutes and seconds of the Sun’s true place, at Sun rising on the proposed day; the 
product of the degrees giving vicalas, or seconds; that of the minutes, iurpa-, Us or thirds, and 
so forth, which inipli«>. a division by GO'. 

This latter Equation is to be applied + to the Moen’s uncorrected place, as Indicated in the 


Table, 


Ex VV.P!.S. 


Let the Sun’s apparent place on the 'i !th Audi compL'le, be . . 3’ 

And the Moen’s uncorrected place at the same instant , . 4 

lo Add the Desentara calas for Aani U, ... 

2u The Andra vicalas, for anj day in Audi 25 (the n;onth computed in' are 
+ a", and the odd degrees, minutes, &c. of the Sun’s Longitude . £2’ dO' 3" 

Multiply by X 2 

Equation 45* 53*' C*' 

And on account of the 58' say ...... 

J ’s place corrected /or Def^7i/»rrf, 2 1th Audi ... 4 


22’ 59' y 
3 67 13 

4-7 0 


4- 4S 
4 4 59 


Application of tbo 
Desentara calas. 


Of the Andra t!^ 
calas ■ 


Of the Equation due to the difference hctizccn the Moon's true and mean motion. 

There is a last Equation used by the Tamul Rulendaf inakersj of which Sami Nada could give 


Moon's place un. 
corrected. 


me no other account, but that it was indispensable, and which I believe answers to the Area Bha- 
gubala, though the process for eliciting It, bears not the least resemblance to any of the methods 
that we have hitherto seen, '* 

In the Example w'hich I have selected, there were, after division of the Ahargana by the res. 
pective Elements, 9 Devarams, and the Chandra Vakiam Dhurniavanham was 100, for which, by 
Table XXVI, the Moon’s true rootion is . - , „ 

Her mean motion ’ocing supposed to be - - « . 


Srcontl correction 
supjiosvd answer 
to tUe Area 

Bba^aLala. 


Diffcrerc^ ofAJooa^ 
true and iHeaa 

IDOllvflii. 


Difierance 53 



An r.qu?ition of 32*^ 
Drtv<iram. 


Ko.'olulicn of 2d 
confLtioi!. 


place t\Tlcc 
eoircc’ted, 


Ko5oliition of the 
la^t conju!K*tlon of 
the year 41)'^ > of the 
C\ali yuf, reduced to 
ft given iUci'iuian. 


( 132 ) 

Notv for c-ich Divm'am the precept directs »n Equation of 32 tarparles or thirds; therefore 
9 X LX* — CS3", vpirh product multiply by as nany units as there are in the difference of the 
Moon’s apparent and menu motion, and this recond product, which amounts to 288" X 53 — 4' 
14' 24’", is to be applied + to the Moon’s place once corrected, as her true is greater than her 
mean motion ; and vice versa. 

In the present case it will therefore be 

J's place once corrected - . .1* 4* 4' 59* 

Add Equation . « • -j- 4 14 

}’s place tv, ice corrected > • 4 4 9 13 


supposed to be her Spaf/t Gralia, or apparent place at the instant of Sun i ising on the 26th of Audi, 
at the pi ice computed for. 


Articli 3. 

Resolution of the Amavasya which ended the 4b23d Luni. solar year of the Cali yug, called 
Brisya ; and preceded the commencement of the 4924th called Chitrubhunu, reduted to the 
Meridian of Triralore, at is supposed. 


A 


■NVe hare found at pages 119 and ISO, shat the Solar and Luni.solar with the 

respective Sootc. duui for the end of the 4y23d year of the Caliyug, were, 


K‘ 


Solar Ahargana, 1st Chaitram 4924 
Luni.soUr do. 30th Phalguna 4923 


». 6. T. r. 

17981(56 20 12 SO 

1793147 


The Solar Soota dina consequently 
The Luni-solar do. 


Thurtday. 

Friday. 


Divide the Lunar Ahargana successively by - 1 Vedara 1G00984 1778147(1 

1600984 


1 Raza Gherica 

1 Calanllam 
1 Devaram 

Chandra Vaklam Dhurmatanhain 


1£375;)!97]G3(15 

12372 

73443 

61860 


3031)11583(3 

9093 

248)2490(10 
24 S 


10 


the Argument of Table Xi;.VL 

Multiply the analogous Longitudes by the respective quotients; vis. 
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1 Vedim - . 7* 

2* 0' 7" X 1 

. 7 * 

2 * 

0' 

7 " 

Moon's place aneor- 

Ruzu (fherica - - 9 

27 -IS 10 X 15 

. 4 

27 

2 

30 

reeled. 

Cnbanilam - - 11 

7 31 1 X 3 

9 

22 

33 

3 


Levaratn . - 0 

27 44 6 X 10 

9 

7 

21 

0 



J’s Driiva 

. 6 

28 

56 

40 


E;[uation for Chandra Vak 

lam 10 ( Table XXVI) - 

. 4 

7 

58 

0 


Mcon.’s place uncorrfcted 

. 

. 11 


64 

40 



at the lime of Sun ruing at Lmica, on the lltli Poongoni ending, or liith commenting; to be 
rectified hereafter. 

B 


For the Sun’s place. 


We find by the Solar Ahargana giten at Article A, that thtT Sun entered the Sign Mesha Y' 

■n hen there had expired since the beginnins: of the Cali yug - 1798106' 20- 12’' "O' 

Subtract abstract duration of the mouth Poongoai, Table III, — 30 20 21 2 


Aharpani Ist Poon- 
gum ,923 


Ahargana, 1st Poongoni 4923 ... 1798133 59 51 2S 


•nliic'u shews that the Sun entered the Sign Min K at night time ; and that there remained to com. 
plote the night, and begin the daj- (G0‘ — 59" 51' 28") 0’ 8’ 32' ; xvhich according to the precept 
dtlixoicd at page 123, article 3% are to be added as vkalas and larparies to the signs and 
degrees of his Longitude, in order to have that Element precisely for the time of his rising. Then 
to proceed, 

Sun’s Sanra place, Ist Poongoni ... 11 ' 0 ’ 0' 0' 

T‘or 1 I d^l^ s complete ..... 11 0 0 Sun’s place uucor— 

Add for S' dy, or say 9' . . - . 9 rented, 

O’s Saura place on the 12th Poongoni at his rising at Lanca 11 11 0 9 

xvhieli to reduce to his apparent Sydercal place according to the precepts delivered at pages 119 
and 120 , we have by Table XXVII, part 1 st, for the first 8 days in Poongoni ^ 2 ' ; for the 
ensuing S days (from the 9th to the 17ti0 — 4' ; and f =30" for one day ; and from the Sth to the 
1 Itli there being 3 days, say 3X30'=!' 30" ; which added to 2', gives — 3' 30" for the Equation 
sought ; and as only 9* were added to tlie Sun’s Saiira place on account of what remained of the 
ni.>l)t when the Sun entered the Sign Min Kj the second Equation adverted to at page 125, para, 

3, is insensible. Hence 

0’5 Saura plvce above found . . 11’ 11* 0' 3' 

Subtract Equation - - - — 3 30 8 mi’s place correct- 

■0’s Snuta (iral.a, or apparent place at ‘^un rising at Lanca 

on the 1 2 th Poongoni A. C. 4923. (') - . 11 10 56 39 


(*) A, f.ir ns this step, the rule is t’.i? .nine vshetlier we work fur iJic Area llha.'satjalu by the 5'1 part of Table 
XXVII, nrbv the rule delivered ut p u-c IcS, oi if nr mean to tii.d ih- H.iii’s true motion on ihcdav rompnted 
forbvTible XXVII or XX V III, because tiiese tlemcnu have nothing to do w ita the preceding "part of the 
opera-tion. 



Rd!uc!ions to the 
Lougituite, 


'Equation an. 
iwerins ti> the Area 
Bh.tjhbala. 


Moon’i place cof- 
rcctcd. 


True time of cos- 
jcnctioo. 
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To correct the Moon’s place for the Dexentura and otlur Eqitttiom. 

By Table XLVIf, the Desentara calaj for the month preceding that of Poongoni Cp^gc 131) 
i.e. Maussi, are 

The ylndra Ticcilnt by the same T.al)!e for Poongoni itself are — 10*; and the odd degrees, 
minutes, &c. of the ©’s Longitude are ... 10” 56' 39’ 

Which according to precept multiply by . . .X — 10 

— 1' 49’ 20* . . 109" 20" 30“ 

For the last Equation (page 125), the Muon’s true motion due to Vakiam 10, Table XXVf, 
is 829'; but the Sun’s apparent place is . . . 11' 10" 50' 37* 

And the Moon’s (uncorreefed) • . . .116 54 6 

which shews that on the 12th at Sun rising, the conjunction had not occurred ; therefore by prc. 
cept, page 124, her motion is to be taken for the next 'Vakiam day, viz. 11, the motion for 
which is . - . - . 840' 

]1 ’s mean motion ..... 791 

Difference 49 

But the operation (page 132) shewed 10 Deoarams in the Ahargana, to each of which, 32" are 
due: therefore 10x32 "=320'", which product drawn into the difference 49, gives 320*x49— 
4 21* 20", and because the Moon’s true^ is greater than her mean motion, that Equation is 
additive, 


For the Moon’s corrected place and distance. 


J’s uncorrected place (page 127) 

11’ 

6' 

54’ 

6" 

A id Doseutara cal.is ... 



26 

0 

And last Equation .... 

- 


4 

21 


11 

7 

21 

27~ 

Subtract Andra vicalas ... 

* 

— 

1 

49 

J ’s Sputa Graha, or corrected place 

. 11 

7 

22 

3S 

O’s do. do. - - - . 

. 11 

10 

56 

39 

© and J ’s distance, 12th Poongoni, at © rising 

- 

3 

”34~ 


For the relative motion. 





J’s Sputa Gati, Table XX VI, . 

• 


840' 

0* 

©’s do. do. Table XXVIII, 

• 

• 

59 

23 

Relative motion, 12th Poongoni , i 

• 


780 

37 


or 

Tr 

’ O' 

37* 


For the end of the Tidhi or time of conjunction. 
Say: 13* O' 37*: 60’ :: 3’ 34' 1* : 16' 26’ 59”, 
the time after Sun rise on the 12th when the conjunction occurred. 
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Witlj a tiew !o esfali'lsh Ihe (jifTfrenee in the lime of conjunction which would result from 
computing the same by means of an Ahargana (or sum of days) greater by one day than that 
which was obtained fiom the Elements of the Ariah Siddhanta, I hare computed the Ahargana 
for the same conjunction as it would be by the Elements of the Surriah Siddhanta (Table XLIX, 
part 1), which is 1798148’, being one day more than that which we hare used in the preceding 
computation. Now if we diride this new quantity by the four Elements, the remainder in days, 
or Chandra Vakiatn, will be 11, instead of 10 that it was before ; which 11 days used as the 
Argument of Table XXVI, for the Moon’s Equation, and true motion, and then following the 
process to the end, as has already been shewn, will give only a difference of 1’ 42" in minus, in 
the ultimate result ; (*) the reason of this being, that if one day more be taken in the Ahargana, 
you compute necessarily the Sun and Moon’s apparent places for themorning after the conjunction • 
in consequence of which, at the end of the operation, you hare to deduct the time due to the Sun and 
Moon’s distance from 60 guddias, supposed to mark the time of Sun rising. — Whereas if you 
compute with one day less, you will find the Sun and Moon’s apparent places in the morning before 
the conjunction, and therefore the time due to their distance must be added, instead of subtracted, 
to that of Sun rising on the day computed for. It is therefore immaterial which of the two Ahar. 
ganas, by the Arlah or Surriah Siddhanta, are used in the Vakiam process. 

Auticlb 4. 


In the preceding Article I have shewn haw the Sun and Moon’s apparent places, their distance 
and time of conjunction are to be determined by certain Tamul Tables constructed for a parti, 
cular spot in the Peninsula, which I conceire to be TrWalore. But as there should be a specific 
Desentara Table forerery Meiidian which is not that of Lanca, and as the object of this research 
is general, I shall dispense in future from using Table XLVII; and (excepting in the last 
example of all, where I propose resolring the time of the expunged month which will fall on the 
6065th year of the Cali yng, reduced to the Meridian of Madras) all the rest of the computations 
will stop at Lanca. With a riew to uniformity I shall therefore recompute the last operation frons 
the point where it ceased to be common to all places, and by means of Table XXVII, deter, 
mine the time of the last conjunction of the Luui.solar year 4923, as it would be reckoned at 
Lanca, 

We hare found at page 133, that the Moon’s uncorrected place at Sun rising on the 12Ui 
Poongoni of the said year, at Lanca, was ... 11’ 6" 54’ 40* 

And the Sun’s (page 133) . • - - 11 10 66 39 

(») The qaaiitiiy elicited bj the last proportion, which i» the time due to diiiance, was Og. 34». Igp 

60 


The same conjunc- 
tion computed fur 
Looca, 


Time of AmaTaiya by Yakinm 1 1 


* 16 St 



( 136 ) 


Tile S'ln*? Fqo-ition, 
<Hurn;il mofion, and 
r^Jofin’s A rca li'inaa- 
b.'ila compiUfd bv 
inf'iini of 
W \'] I, p. 2. 


True dirti-i.re. 


uhlch on account of his prespnce, anil the comparative slo'.vncssof his motion, the Tamuls never 
correct for the (lillcrence of Longitutle nor his Area Rhagabala. The last quantity is therefore, 
considered as his true or apparent place on the proposed dav. 

But there remains to apply the Moon’s Area Bhngabala to her uncorrected place, even for 
Lanca; and in order to be indi pendent of Table XX VTIf, which though sufRcieiitly true for 
present time and for a groat number of years past and to come, jet in process of time will he 
atTected by the change in the position of the Sun’s Apsis, sve si.al! compiifo the Sun’s diurnal 
■motion as well as the Lunar Area Dhagabala bv moans of Table XX VH, part 

That Table gives the Argument of the Sun’s Equation on the 1st I’oongoiii, -j- 2' 12” 12' 49’ 
O’s mtan motion for 10 days. Table XX, . . . 9 51 22 

•or I do. , , . 59 S 

31anda Kendra, or Argument, on the 11th Poongooi complete . . 2 23 33 10 

or B3 33 10 

with which referring to Table XXIV, we find bis Anomalistic Equation 2” 9' 11", maiked addi- 
tive in Table XXVTI, part 2, and for the reasons given at page 127, 

The Lunar Area Dliagubala is th* reiore , . -f- ^ 4/ 

M'ith regard to the Sun’s diurnal motion, the same Ar|umcnt of Anomaly refu red to the same 
Table XXIV, will give the Equation of the Sun’s true to his mean motion 13' : which as the day 
computed for falls before the ISth Poongoni, is still mai ked additive , . 50' b" 

+ 13 

The Sun’s true motion on (he 12th current is therefore ... £9 21 

Por the Moon’s corrected place and her distance from the Sun at his rismg on that day. 


])’s uncorrected place 

ir 

6” 

5 1' 

•JO' 

Her -'Vrea Bhaga’jala . . , 

■ 

+ 

4 

IS 

J’s apparent place sought 

11 

0 

59 

£8 

6 

b 

11 

10 

5(i 

39 

Distance 


3 

57 

11 

J'or relalive motion. 





^ s Sputa Dati • • . ■ 


14* 

O' 

0" 

O’’’ do. do, ... 

• 


59 

21 

Relative motion sought 

• 

13 

0 

39 


('’) ftic Bgaatiuii foiuii] at page t31, -nppoaeU tocoircspand to thi.-, nas ^ 4' 21'’, 
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For ii,.:e d.te to .Us!j:ice. 

S.iy 13'’ 0' 39’ : tK)' :: IT 11" : IS' 4’ 33^ 

the Pnd : 3 ih" A.t^v: - ^ 'L3 A, I nAs. r San r!-c at I.i i. i. 

The same wj 3 fo-'e.d for a diTeitiU ^;lacc in t’.;e preceding r.rfTle . 1C 20 35 

E1.T rei'.ce 1 37 3 1 

T-.e P’' l of (, e SOdi Tid'.'.'i of the T>”,n?.r month Pdiedjur.n of (he venv 4023, occurred cherc-fore 
on t.ij i'i-'i <’.r fhc '•\1 ic tnr-.iilh Poop"oui of li'c 'ane 3 oar ; and (he Pratkimui 'V;u\l or f.rs( of fh.o 
fjU.'.ar mo c.,.i C..cli. I’.rn of Uie 3 ear 4924j on the IS'.ii of the same aronth of the Solar 3'tar 2.1. 

Q. E. in. 


True time of cod* 
jutictioii. 


Re"!sterin' of (lie 
Aifsay.-is.a Titihi 
of A, 0.4923 and of 
Cu' Pvatkama Tidhi 
of 492 i. 


The lime ccpjur.:l!jn comouted b3’ the Siddhar.ta jirocess, was found to erc'.T on. the same 
da; at M' 1 !•’ 23’ : tbo cinhicnco of t'ne r<s''lt :s thtreforc !*■ 50' 9’’ .ar..i .n C"/pp:an tis-ue 
4 A 2', a d'..Te.or.c: tabh v accounted for by the t’h^^r.i!al■■uy of tl>e jrroccsse'j nr,! of ir.o Elcr.'fi.ts 


uss.l i- 

' c-acli 

m 'hod. 

'for i.s it to 

he b- iicml 

tlmt there irtay be fou 

r.l a greater dsgr.e of 

co!nc;* 

I'-ncA 1 

•\ the ccr 

.ip'-t.'.do'.'.s of d 

uP-ri :u 'Ver: 

ijl Ar.-'icrimrs, thoagl. 

'as'>ig equ'l.'y (he Solar 

jirccsts; for 

i '.,h p n.’ 

h utly of thr T 

.0 . ' j ’^0 *' i» 

to fc‘-in all, they coiitii 

iva cl’iit-vs for ti'.clr own 


privnm i"' both for gtnorul and loc'.i ^I'Ty 5 . v.h'e’n do i-ot a' .’.a’ " cg.-cr ; and occasion 
c.r "j .h r.^ ’'hied tutir ignorance of tiic'r;.- Kr..iirs g* ".craily li vC’.mii.Ab’.e. 


r.noluti:'} rf t.:o J t'lxar'jci TU.'.is J.lcr ir.itio c':c C'-'.-.r.ya. or e.rpt'ngsd mott'Ji i.i a 

do'iih f r. 

In cinh r t i t a nr. her c-f I'.st! 'ss (rich of ytars and niorlh? on v.hich the discarded Lunar 
mont'n 1 . f i in the 3d ^tart of this Memoir, ho'.v the llimius Lrittl that acci. 

d..nf, by cci-pr.f." ; :'.'i dr.e v, in n t'le iloon’s A^.ogee lits in c;'. - of tl'.o Sig'iwcf tl,e So’.ar Zodiac 
Vihic': c.o:t' '■’-. ■■.’.ds 10 r.-r cf ;’:a three '’lortost So’.ar mont’ns of the year, arch a’.sa when a mean 
Adiga'i-fO-: Lu'.'.r ini ■. -'E'.i'-y ino.lii is dn?, in a particular Sol.u- month wi.ere it cUntioi be 
introduced. For it v.'.ll i; - cicn, th.at (i.e lirst of these c.ascs is to be e.xp'-ctcd v/hen the Moon 
ill Aprgrc' is i;. I'.'.e saa'iO sign, ckg’.re, &c. as the Si.n in 1\ rigor ; and the cecoiivi n h.cn the Moon 
in r. lip'O c.o.nci.h'S witli ti;» Sun i.n A-pocee ; and the pichnhijity of tidier occurdng, is gr,;Uir 
or It.-s in pro; onion to ti.e d.-’gree of coincidence cf these Elements. 

In the u.t'.'.nl r.ticlc 1 tiiall br contented with the common tilul of the three' Csrhs of 10 ; 

I M ; and ICO .< ers i and ts tiie second is .always the most probable cue, coiithd- 1 lug (’ at ilic last 
C.sh.s va occuin d v. h''n the -17&2d year of tlic Cali yi:g had cipir<-d [At. D. ICGl and Irhl f.i.a), 

I sliall eon; hide tint tlm r.n.t mu -t fall when .1521 30013 cf tlio Cali yiig have elapsed ; and la»lly, 
as (he rno.itl'i o; .it o'.,.;.! \.cl -iC.l i .(ar.ii .'.) in the p..-S--'. pO'i(.o:i of the 'Sun’s a\p = .s, is the 
Eiort^jt inoT.th cf the ISolar scar, I Si-.a.i- .m (..i* iii.ic of tl*e tnc cc.-juiicticiis, which may' fall 
near to its bruluning and end. 


r.’SoliKinn „f the 

'I A I isyas 

'\v‘j!0h jj 

CcIi.s^L. moijih. 


Inf^ic.Tfion T^hfn a 
CVliavd laoa 'M Tftill 
occur. 


The ‘TTie of an 
Dionth. 


H'^^plutinn of th'^ ht 
T n hirfi 
L t tcirniii^Os a C-’bay n 
Uiunib, 
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I. 


For the first Amavat^a. 

A 

The rtspecfire Aharganas for the beginning of Alargall will be obtained as foilows : 

4.0-J Lunar. 4921 Solar. 

Aharganas 50th Phalguna 1798117 1st Chaitram I7SS1G3 20 12 SO 


Add 9 Lunations 


Aharganas sought 


205 40 AJd numb'^rof days to the) 
end of Cartiga J 


1798H2[46 

1 

1798 113 


215 18 37 10 

1798112 [98 49 40 


2d Alargali 


]7t8413 


Here the two Aharganas are alike, but of the Soota dina after division by 7, the ren;ainclcr 
for that of the Sun must be countf d from Friday, and that for the Moon from Thursday •. Hence 
the 2d Margali falls on Saturdiy, and the nearest Amaiasya, on Friday, which by the 
Kalendar will be found to fall on our ISJi of December 119). 


B 

For the Sun’s Anomalistic Equation and Moon’s Area Bha^alala, proceeding as in the pre- 
ceding article, and with reference to Table XXVII, we shall find that the Sun’s distance from 

his Perigee on the 2d Margali was 16’ 18' 12*'. and by Table XXIV his Equation 37' 14". 

11 ^ 

The Moon’s Area Bhaghbala is therefore — ' — — 1 ' 22". 

C 


The Moon’s Druva will be « . - 

7’ 

26* 

40' 

40' 

The Cliandia Val.iam 28; and its Eq'titicn, Table XXV'I, 

0 

8 

29 

0 

Lunar Area Bhagabala (B) - - . 

8 

5 

0 

. 1 

43 

22 

J) ’s Sputa Craha on the Ist Margali 

S 

5 

5 

24 


complete, cr 2d commencing at Sun rise at Lanca. 

And Moon’s true motion, Table XXVI, 722' or 12° 2'. 

D 

The Sun on the 1st Margali tnirrs his Sth Sign [Kalendar, page IIP) at SPg 47t 40p 

60 

Time to run to 2d Marjali commencing • • . 21 10 20 

which guddias and \Iguddias, because the month began at night time, are to be added to his Saura 


(*) V'ide Table XLVIII, part 2(1. 
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place, as calas and vtcalas. Hence, after applying the usual Equation of Table XXVIf, part I,’ 
for 21S 10'' 20P, which is 26' 27'", the Sun’s Sputa Graha at Sun rise at Laaca on the 2d Margali,' 
wili be S' 0° 21' 33' ; and by Table XX Vlil, his true motion 61' 23*. 

E 


For the Sun and Moon’s distance, 

2d Mc-gali at Sun. € ©’s Sputa Graha (D) 

rise at Latica. ^ ]) ’s do. do. (Q . 

Soob.ri.Arca Iiidoo Graha .. . 


S’ O' 21' 36* 
R 5 £ 21 


0 4 43 48 


F 

For relative motion. 

G’s Sputa Gati (D) 

J’s do. do. (C) . . . 

Soob.vi.Arca Indoo Gati „ „ 


1 * 1 ' 23 * 
12 2 0 
11 0 37 


G 


The rule will be as before — 


For time due to distance 
60 y '!• 43' 4S* 


11 * 0 ' 31 " 


and the time due to distance 25' 46’ 27’, and becau^e 


the Moon was more advanced than the Sun in the Zodiac, the abore result shews the time elapsed ' 
at Sunrise on the 2d Margali since the conjunction had occurred; therefore, from . CO' 

Subtract 25 46’ 27* 

True time of Amavasya » • - - 54 13 33 ■ 


after Sun rising on the 1st of Margali, 

II 

But it appears by the Solar Kalendar, page 119, that the San entered the sign Dhanus f on 
the same day, at - .... - 38' 49’ 40’ 

34 13 S3 

End of the 30ih or Aai.avasya TiJhi . - 4 36 7 

before the Sydereul commencement of the Solar month Margali, when the Sun was therefore still 
in the sign Vrischica 111 ; tliat is, ia the Sydereal month Cartiga, although the Cioil Margali had' 
begun. 

I 

Since the wrfmarasg/a Tidhi of the Lunar month Car'tiga fell on the 1st Margali Sydereal 
account, at slight time, it is to be coupled With that Solar date ; and the Prathama Tidhi of tha 
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Lv.r.-r rc'.tc '.'-•rr": rs (’f any such cncnih wfre (o I’p ccrntc cl In (hr rear -iCC l of f!ie 
C-ili yng; eIxu’.:; c'-r. sror,; .o fl.e 2d I.Iargali. Cnf hj tlie K;2.ad3r, p-g.- 112, the S_vdtrfp.l 
r>-0.U£i Cu. lS ( ri... t _1 L-O anti ti'o C.'.J ior-.* tt'o AinciXKi^ 7j{i iitidpr con^i, 

d' rm.-.n, Ir.s^rd cf t’ . Id Mar^^ali, nrjbt das c fpp- Itf to tl : 20 I. Cl'.i! c,.!_v of Cutiiza ; and 
^ y i'(xih t"0 onHn ng ijonar I 2'^" IstCivil ^1:, ’’O.iL'Ii m as acoortlinitl y 

dint In th-. Panr’t’.r.gi.ra for Il;r.t y nr (viOo p';;.; OS). V,\- fr», Lo'.vc-yer, prcsd'.Uj, that 
thi n. it [...liar rr.ci'.th was not to be cal'.td '.\xv-'cul. as. but 


Ji^sc?urip» ftf ♦'■'"Cl 

Lu 

JlKiavasvii v-n 


deUrmice:} aCaiia;a 

as ; 

ZfHiDCl*. 



For the Esrc-d An'.a-asta or nsst c.'s-ysrcf.cn, trVrh irnst fsi; at cut the end of the Solar 
month Tvla.-gali or brginn.’r.y cf T ■ •x \-}. 

A 

Kct to repeat unn-'Cf d-.i ''y T.I.r.t nest now bd fami’lar to (he v'x&t. I s'-:.!! r'ltf th.it if one 

nosrlullM of 'V-ei Lunation fcc adc-.s! tc ti- tv I :,r Ai.udana, and the ab=oInte duration of the menth ^:ar'n•li, 

1 gnen in 1 ab'io -If, tc C, t tnt £;!ar one, the resotc'Iva Ahaypanas, now rrn-, irec . wiil h^, viz. 
the Lunar 79S-1 J2, ana il'.o S' iar . o _ 17CP-141’ ’[t 42’ 41' 

and thrr. fore that to be ustd for the I!,)on''s Druva and Chandra a. i 

Vaniara . „ '2n 'i }0 4C2 I, is • , 17f, 5112 

The Solar Saofc il'na will ti rve^oro he SunAttatu;, 3alardoy, the 1 1th Janurry ZC25; and the 
Lunar, Huxi'c-vui-u, Friday. iCdi, 

R 

For t.,e Sun’s .l-.on-a'Ltic :.(;’,-,3lion and Lunar Area Lh'igibulu. it must be cbserTed on 

reuir.r-g to Tabic XXViL yn t 2, that pctslMg Lorn Ado-a/: to Vt;c, the Gun las entet.dthe 

thud quacra.ilof hU ilaor.i- y: a.ud ctn.s-uontiy, r.rt the Ar^.,u;..cr,t tf Lis I'-raticn, thoiph 

*tdl refcirtd to ms IVr.y e, lu now in-. ret.sirp, from coc:< ?sh';; ti at it w.-!: I.f/rrc. In cc!ruuti;'g 

the Mutida Kcnd, a, v.c are th: reforc to t,.lc from Table XX Til, p-rt 2, 1st d" o IPA 4T .^o* 

O’s mcin motion in cue day „ „ . __ 1,9 S 

llantia Kendra, 2-! Tve . “ 

^ ■ - - l.i 4t 48 

arhich by Table XXli .Ives, S’s Erjuatlan _ SO' 23“^ and coatcomAly the D’s Area Ekasd- 


^ V Cf) f 

bula — — 1 ’ 7" 

Si 


C 


For the Moon’s apparent place st Sun rise cr. the 1st Tye ccmplete, or Ed at Sun r^r. the 
Chandra Vakiam will bo 57. 


Her Drura 

And the Eipuatioa of Vabiam 57 


7' PC* 40' 46” 
_CJ>3 j;s 0 

8 '25 Ob 4'3 

— 1 7 


From which subtract o^rca mep.v; ala 

2 ) • Sputa Graha, 1st 7 y/e comp!';;.! . . S 2 a 27 fp 

and by the same Table XXVI, her true Biotiou or Sputa Gati 72 C;:.b , J.- ly 
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D 

For the Sun’s apparent place on the 5! Tye at his rising, we see by the Kalendar, page 119, 

that he completed his S[h Sign and entered Macara VI, at • 59' 42’ 41' 

CO 

0 17 19 

which shews night time ; therefore the -'ecdfas and parut are to be added to his Saura place, and 
are 17', 3. 

At the expiration of the 1st of Tye or at Sun rising on the 2d, the Sun has therefore only 
gained 17' in his 10th Sign, and the 0’s Sputa Graha is 9’ 0* 0' 17*' (^*), and by Table XXVIII 
the Sun’s true motion on the 'id Tye is 61' 23' or 1* 1' 23", 

E 

For the Sun »nd Moon's distance. 

2d Tye at Sun rising < O's Sputa Graha (D) - - 9’ 0* 0 ' 17'' 

at Lnnca ^ D’s do. do. (C) - - 8 25 37 39 

Soob.vi.Arca Indoo Graha . . . 4 22 33 


F 

For the relative motion, 
G’s Sputa Gati (D) ... 

J’s do. do. (C) 

Soob-ri-Arca Indoo Gati ... 


1* 1' 23* 
12 6 0 

11 4 37 


And for the time due to distance. 
60 y 4* 22' ttS" 


11* 4' 37 


=: 23? 42r 35P. 


and as the Moon was less adranced than the Sun, the abore quantity marks the time after Sun rise 
■when the conjunction was to occur. 

II 

By the Kalendar, page 119, the Sun entered the Sign Macara '/f on the 1st day of the Solnr 

month Tye, at - . - . » . 59g 4 St 4 J(i 

60 

that if, Jc/ore Sun rise on the 2d • - . 17 19 

Now the Amarasya occurred (G) - » - . 23 42 35 


after Sun rise. 


23 59 54 


(,♦) Here, .-is the fractioa it oaly 17*, the Eq-ratioa i>y Table XXVII, part l,is insenilble. 



Resolution of 

tS»»> A !!•">.' 

^vhich drter'.'ii.n 
AUi^ah month. 
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th';rcforf' thsse twe quanfitir?, we find that the coiijur.ctien occurred 23' 59’ 54', after fh* 
f._;dcre<!l Lrginr.ir,g of t.’.e Sj'.ar u'.cuth T^e. 

I 

jCrst pnrt of (Ido o'-ticle, the cop.juact'on near the beflnnirf; of IMargati ^ fell 4' 36' 
SS^’ ;he P,;n cutevod the Sign Dhanm | frage I’S), aud by thesrrond part, the Ainava. 

t:/fc V ;!;;■} nas to occur about the b'-ginriing of Tye Vf took place 23' 59’ 54' ufler he had left 
it (page I4l). Hence there ro conjitnclion during the time th.at (he Sun nas in the Sign Dh». 
l:as f ; in consequence of which the nerrte of one of the Lunar months, (which in the preseut 
case is fifcirgasrVflx) is to he puistd over ; and that which follows the Solar month Carligcr, 
(liz. Punshici), is to he used. In the Panchangum, however, it is customary to write the iiamts 
cf both ; annexing the word Cska^a thereto. Thus wc find in the Kalendar of A. C. 4924, page 
Ji', for the mcnlii uTu’er coeshh ration, Cshaya Mar^aiiras Pau'.’iia. 

How in that yrar the I.unar month Cartica happened to corresposd with the Solar Cariiga, 
and occasioned Pauihia to answer to Harguliy will be explained in the next article. 

1 shall close thece obseivaticns by a remark of Audy Sash.’ya, which I give in his own words. 

As it is customary in the first instance to compute tlic getmrai Adigohy and Cfhaya month*, 
such as these svould occur at Lanca, which is suppo'^ed to have nti'her Latitude, nor Longi- 
“ tode, the results of such computations must be considered as indispensable approximations, 
“ without which, the problems cou'.d not be resolved. 

But when afterwards comjiuting the Kalendar for any particular place, where there is of 
course Latitude and Locgi;ude, there may sometimes be both an Adigah and a Cihaya at 
Lanca. and none at tlie proposed place. 

“ When there is a great difference of time between the commencement of the S(dar montb, and 
the preceding conjunction, then the Adigahs and GA*ayas w”.L be the s..n',e all over Iwuia j but 
“ in the contrary supposition, when that interval is but small, the case may be otherwise.” 

Article 6. 

Resolution of the tzvo Jmcvasjas uhicJi determine the Jirst inlcrcalalLn due to the year 1324 
of the Cali yug. 

If the order of the tim^s were fcdlowed, this article should have preceded that which treats of 
' a** the expunged month of the same yrar, for in the case of a double in..eicalation the first Auigah 
month always precedes the Cshaya. 

But it will be shewn in the tliird part of this Memoir, that the first indication of a Cshnyu i$ 
that a mean Adigah month will fall in any particular year, on a month where it cannot possibly 
be inserted, because the Solar month happens to be shorter than the Lunar one. The Lshttya i* 
therefore the accident which draws with it the double intercalation, and pienriies us for the same, 
and on that account it was entitled to the precedence. 
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Ai it gentrally cccr.rs the- Csiisya fails on Margaslras, the first Adigah due in (he 

ssme year occurs in ilip f' 'a r ri! nils -which answer to the Lunar Astcina and Phalguna, 
y.liich are i’ardtasi’ and L’jjngoni, 1 ihaii navr proceed to the resolution of the two changes 
■which aiTect the former. 

Rctuluiioii of ike firtt Amuvasya zehich defsi'minrs an Adigtik month. 

For the Ahargar.ai. 

4923 I.unar. 49'i4 Solar. 

Ai.argana '0th LunarPhaiguna 179SM7 0 1st Chaiiram - » 179316C' 20* IS’ 30'' 

Add 6 Lunations . . 177 Time to r'an to the !»'( day rfy 

Aurani,Tab!eXLVIll,p.2.) 155 25 4i S 

1708324 Alurr:ar.a 1st Paratasi . 1797-322 f43 £6 £6 

-f 2 

Ahargana “d Paratasi at San rise 7)179332-1(236903 

remainder 3 

■nhich remainder 3 being routiteci f.om Piit’ay, gives the dinrt, Fom«.rnr« (Monday) ; asd Reseiutian of the 

1st Amarasya in 

as -we h-’.ve added 2 days to the Ahargana cf tl.e 1st Fcritasi, thr con-.puiation will be for the 3d Faratoii. 
at Sun rl.ii’g. 

Having found tiiat the Sun entered the Sign Vanya nj on the 1st P-aratasi at 46' 56’ 36" after 

Sun rise (Kaiendar. p. 1 10). and that the Ahargaiia to be used was 1793324", I shall briefly state, 

that the Ci'.andra V’rkiam is 1^7 ; the Mootds Area Chagabala — 4' 40' : her Drura 6* 28* 55' 40*, 
its Equation 10’ 3* 52' O', and the Sun’s Equation — 1 40 (Table XXVII). The respective 
Longitudes at Sun risa on tin’ Sd Paratasi, will therefore be, 

3d Paratasi. at Su;i C, 0’s 'Spula Graha - . • 5’ 1* 11' 23* 

rise at Lane a ^ J ’s do. do. . . . - 57 44 0 

Sccb-ri.Arca Indoo Graiia - . • - 0 6 52 S7 

The relative motioti by TiLlei XX VT and XX\'III. 

G’s Sr.ula Gr.ti . - - . 53 26 

ll’sdo. do. . , . . . 13 S 0 

Soob.ri,Arca ludco Gati - , , . 12 4 .34 

The time dbe to oistance IS fhereicre — , , 32' 30’ 42' 

and as the Moon was more advanced thsn the Sun, it shews that the conjunction had passed, and 
that the time above found is to be retrenched fioin that of Sun rising on the 3d Paratasi, whea 
the 2d is completed. 

CO' 0’ 0» 

32 30 42 


Time of conjunction on the 2d after Sun rise 


27 29 18 



( ) 


C. T. P, 

4G 53 33 
60 0 0 


Kefol'.linn of ihf “H 
iihich 

tiitoimiii,-. an A.ii- 
gah momii lu P^ra- 
ta»i. 


A particular method 
tor slfortening the 

proutsS. 


Now the Sun entered the S'gn Cinya itn on the 1st Paratasi, at 


After Sun rise : there remained therefore from that instant to the Cd 1 J 3 24 
And the time of conjunction being on the 2J after Sun rite, at 27 £9 18 

The Amarasya took place . - - . 40 32 42 

after the Sun’i entrance into the new Sign, when 40' 32’ 42’’ had elapsed. 

Second Ama.'oasya. 

When two successive conjunctions are to bs determined, the Hindu computers contrive to 
abridge the piocess by omiiting to consider the Ahargani, and workiiig for the Sun’s eiace, 
by adding the absolute duiation of the following Solar month to tiie fractional part, in guddias, 
tlguddias. Ac. of the (iin? of beginning of the month elapsed. This gives the Sydereal end of 
the mouth to be worked for; but a.5 the Sun and Moon’s apparent placfs are wanted for the 
time of Sun rising, tlie eaces.s of time over a complete day (which in Solar computations is 
aiv.ays the instant referred to) is (o be retrcnclied from the entire Sign, rf the preceding morn, 
itig be zeatilcd : but its coinploinont to one degree is to be added if the end of the same day be 
required. 

In the sane manner they avoid computing again the D’s Drava, by considering first what 
the Chandra Fakium Dhiinnavanham was at the last conjunction; then adding thereto the 
number of complete days resulting from the addition of the duration of the absolute menth 
to the fractional part spoken of at the beginning of this article, and subtracting the number of 
days that may have been added to the beginning of the month for reaching the Lunar Soota 
dina, the remainder gives the Chandra Fakiam, or Argument touglit. And secondly, con- 
sidering that the Moon’s Druva paries only once in a Devaram or 248 days, they conclude that 
having only added 29, .30, or 31 days to the original Ahargana, \t msy not have increased 
during that interval, on which they proceed, being certain that the result will prove whether the 
assumption has been a right or a wrong one. 

As the proces.s here adverted to has not yet been presented to the reader, I shall compute the 
'{cond A/iiavasj/a more in detail than I otherwise should have done. 

A 

i>. a. T. r. 

The fractional part of the last Solar Ahargana {page 143) waf • 4G 56 3S 

1 he absolute number of days in the Solar month Paratasi, Table III, is SO £7 22 1 

Epoch of Sun’s entrance i.nto the Sign Tula . • 31 14 IS 37 
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which tlifrefore began at day tima, so that the guddias and viguddias are to be subtracted ai 
cilas and rlcalas from the Sun’s Saura place : but as on the Ist Arpesi the Equation giren in Table 
XXVI r, part 3st, is only 1‘ in S days, it is insensible in the present case, being only 1", and may be 
neglected. The Sun’s Longitude at Sun rise of the 1st Arpesi, will 
therefore be . - - - - 6“ 0 0' 0^ 

Subtract the guddias as calas . - - — 0 0 14 18 

©’s Sputa Graha sought » - - 5 29 4o 


and by Table XXVIII his true motion is 69' 44" on the 1st Arpesi. 

B 

The Sun’s Anomalistic Equation by Tabic XXVII, part 2d, will be found — 2" 7' 25* ; and 

0“ 7/ 

the Lunar Area Bhagabala — - — 4' 43’ 


C 


For the Moon's Bruva, Chandra Vakiam ; and apparent place. 

The Chandra Vakiam found for the last conjunction Cpag® 1^'^) - - 187* 

To which add the number of entire da; s found at article A . - . 31 

218 

But 2 days had been added to the Solar Ahargina for equating it to the Lunar 

one, which subtract — 2 

Chandra Vakiam for the present operation . - - - - 216 

Now as we hare only added 31 days to the Ahargana for Paratasi, the Vakiam of which was 
1S7 days, we may suppose that the Moon’s Druva has not changed ; we take it therefore as at 
page 143. 


J’sDrura . . . . - • 

6’ 

28* 

56' 

40' 

Add Equation due to Vakiam 216 

11 

0 

21 

0 


5 

29 

17 

40 

Subtract Moon’s Area Bhagabala - , 



4 

43 

J’s Sputa Graha, 1st Arpesi _ . . 

5 

29 

12 

67 

and her true motion, Table XXVI, TGlcalas, or 12 41'. 





D 





For the Sun and Moon’s distance. 





2d Arpesi at Sun ) Q’s Sputa Graha (A) - , 

5' 

29* 

4.5' 

42* 

rise at Lanca > ]>’s do. do. (C) .... 

5 

29 

12 

57 


Distance 


0 0 32 45 
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Cui'.clusicn, 


E 

Relulive moiion, 

©’s Sputa Gati (A’ - - - 

Ir-S do, do. (,C) . . - 

Relative motion 


For time fine to distance, 
60X0° 45" 


ir 41' 46* 


2' 48’ 6%8 after Sun rise. 
G 


0’ 59' 44* 

12 41 O 


11 41 16 


AVe have found at article A, that tlie Sun entered the Sign Tula ri on the- 1st Arpesi after Sun 

rise, at ..... 14^ IS’ 37'> 

And by (he last article F, that the conjunction took place also on the Isf, 

after Sun rise, at.. . - - 2 48 7 

There wanted therefore . - . ..11 SO 30 

11' 30’ 30' of time when the AmaTasya occurred, for the Sun to enter the Sign Tula ii ; Jie 
being then still in Cany a nj . 

.Gonclusion. 

The first Amarasya took place on the 2d Paratasi (page 141) 40' S2' 42' after the Sun had 
entered the Sign Canya Tij^ ; and the second, or (hat of the ensuing Lunar month, when there 
wanted 11' 30’ SO' of his entrance into the Sign from which it follows that two con. 

junctions occurred during the time that the Sun was in Canya nij, and therefore, the name of the 
Lunar month Jszeina, which concurs, with the Solar Paratasi, must be repeated, calling it Adi^ah 
the first time, and Nija the second. 

It would be a misapplication of time and labour to give the further resolution of the second inter,- 
calation, which in the 4924th year of the Cali yug, (or the 1745th from the birth of Salivahana) 
occurred during the Solar month Poon^oni, and fcdl on the Lunar 1 hal^una, called Phalguna 
Miiiek, or Adigah Chaitra ; so that in the said Luni-solar year there were two Chaitras, and no 
Margasiras. The process for both intercalations is in every respect the same, and (as far as I 
am able to judge) requires no further illustration. 

I shall, therefore, close here my researches into the Astronomical part of the Luni.solar 
Pauchangum, which by some classes of readers will, I hare no doubt, be deemed unnecessarily 
extended. I declare, however, (hat I long, but vainly endeavoured to reduce these two parts of 
the second Alcmoir to a narrower-compass. AVhatever I a'ttempted to, retrench, left a chasm 
which I was compelled to fill again, becauic it interrupted the course of argument, presrented the 
exposition of certain ingenious method^’ntended to shorten the process, and in some cases deprived 
, the reader of the opportunity of useful refercaccs. 
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Note. 

I hare alreaJv stated tl:af it I? an. invariable practice throughout India, to call each Solar and 
Luni.solar year bv the name of that of the Cycle of 60 years to which it corresponds ; a custom 
W'liich may prove of great resource in Chronological researches. As there will be found in this 
collection a separate Tract which treats especially of the three different modes according to which 
the years of the V rihuspati Chucra are ccr.puted in different parts of India, I shall only advert 
here to two very short piactical Rules wLich elicit the name due to any proposed year, either 
according to the precepts of the Serriah Shldhauta, or to the Telliuga account, both of which 
are given in the General Tables at the end of the Volume. 

1 . 


According to the Surriah Siddhanta. 

“ Divide (he numerri of the proposed year by SO ; add the quotient to the dividetrd ; divide the 
“ sum bv 60, and the quotient will give the number of cycles expired since the beginning of the 
“ Cali yug ; and to the remainder, if the proposed year be less than 31 from the last expunged 
“ year of the Chacra (to be found in Table XVIII), add 28 ; but if the said year falls in the 
55 remaining years of a cycle of SO j'ears, add 27 j and the remainder so increased will indicate 
“ the numeral of the year current of the Chacra, and consequently its appropriate name.” 

(For an Example, see page 211). 

II. 

The same according to the Telllnga account. 

Divide the years expired of the Cali yug by 60 5 the quotient will give the numocr of 
“ cycles expired, and the number of units in the remainder counted from Pramathi, ihe ISth 
“ of the Chacra, as one, will give the name of the last Vrihaspati year expired, and the following 
“ one that of the year sought. 


Exasiple. 

Let the name of the same year of the Cali yug 4524, be wanted according to the Ttllinga 
account. 

60)4923(82 

120 

remainder 3 

which counted from Pramathi as one, gives Brisi/a for the name of the last expired, anu Cuilra. 
bhanii, the 16th of the Chacra, for that of the current one. 

Although I have taken notice of some of the Astrological articles and ephemerides in the 
description which I have given of the Siddhanta Chandra Panchangum at the begiiiniug of this 
Memoir, yet I shall not attempt to analyze any of them before Uisaiis»ing it. But if the reader 


Kote on the specific 
name given (n each 
Hindu year, whelUer 
Siilar or Laai-tQlr.r, 


Precept for the 
name of the Chacra 
year according to 
the Surriali Siddhan. 
ta and Tika, 


Precept for the 
name of (he Chaera, 
year according to 
the Teliuiga .ac* 
count. 


Example, 
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be cur'ous in these matters, he may collect Taluable information on the Carnci and 

Lhanim, on referring to the commentary which follows the present tract. 

K. B t was told by the Madras Sastras that the Luni.solar year, which is chiefly used iu 

Bengal, is the Bhanu Ilusputiia Chandra Mana, the months of which, considered as second.ary, 
are called Guana, in contradistinction to ’Mi.kya, the name given to those of the Siddhantci Chan- 
dra Muna, which are primary, the former beginning with the full Moon instead of the nets Moon 
■which precedes the commencement of the Solar year. As I have sometimes found the Carnatic Pun- 
dits and Sastras misinformed en matters of Bengal usages, and customs, and particularly on those 
w hich depend on Hindu Astronomy, they may also be mistaken in this statement ; but it is a point 
which may be easily settled in Calcutta. Be this ns it may, however, as I find it stated in several 
hooks that the Uhanit [Iiisputtia, difiers in no respect, but in the time of its beginning, from the 
Siddhanla Mana (as it is called on this Coast), the same principles and rules •which were disclosed 
in this Memoir, will serve ecptally for the construction of the above mentioned Luni.solar year. 
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PART III. 

On the Hindu method of determining the mean Epochs of Intercalation. 

.A-lthouch Hindu A'tionnmcrs sc-tm iiCTcr to have been mucii in the habit of foretelling 
celestial Phcenomena for remote times, jet (as we have already seen) thej' aie in no respect 
deOcient in means for calculating with a certain degree of accuracy, the occurrences which depend 
on time for any Epoch whaterer. 

The manner of intercalating the Lunar months being an article of the first importance in the 
construction of the I’anchangum, the rare and unequal recurrence of double intercalations 
with a consequent expunged month, made them consider how these circumstances might be 
anticipated with a tolerable degree of certaintj and without that expenditure of time and labour, 
vthich loose trials by the Siddhanta rule, must necessarily occasion. This attempt naturally 
suggested the resolution of the mean Epochs when fiom tlio coinbiued revolutions of the Sun and 
Moon these Equations wore due. They seem fust to have attended to the relative motion of 
the two Luminaries, attd then proceiduig more scientiiically to those of their Apogee, they 
concluded that when the Moon in Apogee coincided with the Sun in Perigee, it necessarily 
cccasioQt-d a s'lnultaiieous short Solar, and long Lunar month ; lastly, ilu'v discovered that when 
the Moon’s Apogee was in about iifteen degrees of either of the Signs ('rischica ?Tl, Dhanus f 
or Macara vf, (which for many ages past are in possession of the Sun’s Feiigee), if a mean 
intercalation was due about the middle of the corresponding Solar month, it was impossillc that 
the Epoch elicited by their rules for iutercalatlng should be the true one consistently with their 
own theories. 

Eor since each of the three Solir months Curtiga, Margali and Tpe ar» now shorter than a 
mean Lunation : and since the Moon when near her Apogee has a slower apparent than mean 
motion, it is manifest that under such circumstances neither of the three aforesaid short Solar 
months could contain two changes of the Moon. 

The same consideration must Irave also led them to discover that when there was no change in 
either of the said snort Solar months, then theie were two new Moons in two other months of the 
same year (or to be more precise, a double change in oii« of the siv preceding, and another in 
one of the six following months), occasioning thereby two intercalations where only one could be 
admitted. They appear then to have taken a hint from nature, and agreed to suppress the 
month on which no conjunction occurred r thus preserving, with apparent metaphysical cousis- 



Mean int»»rcalritiorjg. 

Rule, 
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tcncy, Loth the general theorem, sntl that Equation of one Lunar m.cnth cnL/ -which was sulhclent 
for keeping the commencement of the LunLsolar /ear, within its accustomed distance, from that 
of (he Solar one. 

If we consider well the nature of their Chronological doctrines, we must admit that, under the 
force of circumsfanreSj they could not adept a less arbitrary measure ; for it depends more upm 
nature (though much less to the purpose) than our bissextile intercalations, and is less exceptionable 
than the irregular, and indefensible delation of our months. 

Such, after an attentive consideration of the doctrine of Lunar intercalations, appears to mo 
the origin of the theory and practice of a method which has no doubt led to the discovery of the 
three Cycles of 19, 141, and ICO years, in either of which a double intercalation must recur. 


Article 1. 


The resolution of mean intereulaticns by the Hindu rule. 
liCt it ho proposed td determine whether an intercalation be due to the 4924th year of the Cali 
yug current. 

In R.educe the proposed years info mean or Saura months. 

4S23X 12=59076 Saura months. 


Then say, as the number of Saura months in a Malta yug 
To<the number of Ailistuh months in the same 
So the number of Saura n.nnths above found - 


To the number of Adigah months sought 


with a remainder of 3S31750G. 


1593"36X5'j0~t> 

51S4UOOO 


Now from the divisor 
Subtract the remainder 


. 51810000 

1503336 
. 59076 

. 1 S 15 


51810000 

38317505 


Second remainiler 


- 1 8522 194 


which second remainder divide by the number of Adigah months in a Maha yug, 

1593330)13522494(8 months 
Remainder 776S00 
Multiply by y 30 

)2 3274 180(1 4 days 
Remainder 967476 
Multiply by X CO 

)5804S560(36 guddias 
Remainder 7SS464 
Multiply by X 60 

)473078 40(29 viguddias 
Remainder 1100096 
Multiply by X 60 

)66005760(41 paras 

Remainder which need be carried no farther 673984 
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This result shews therefore, that a mean intercalation is due when 4925y S'” 1 SC? 4lp 
of the Cali yug have elapsed, referred to mean midnight at Lanca ; and therefore, that the interca. 
lation will fall in the 4S24th year of the said acra; about the 15th Margali at 36' 29’ after 
mean midnight. 

Obserring that the Hindus compute that the first intercalation that was due after the beginning 
of the Cali yug, fell when 2y Sm 16^ 3S 55’' &c. had expired, 1 analyzed that proposition as 
follows ; 

The primary period of 2j 8™ 16'1 3? S5v &c. may be reduced to this expression in months and 


1593315X32,53551040(18 


= 0 . 


parts, 32'n, 5355101008 &c.: Hence by the Hindu formula vre hare smwoco 

The numerator being equal to 51839999,99 See. or 51840000, wbicli shews that at the abore 
primary period (3y 8'a led 3 j 55 t 7p,3D See.) there was prfcisely an intercalation due; and from 
this cause at ercry succeeding period a mean intercalation recurs. 


Account of Tabic XXIX. 

After what has been said, the Table of Intercalations is easily explained ; the only thing to 
be remarked is, that the additional 7,39 paras are neglected in its construction. 

This Table, however, is subject to an additive Equation or Csbepa of 3' 50’ which remains 
unexplained. 


E,x\m?le I. 

Let it oc proposed to determine whether the year Cali j ugam 4921 current be subject to an 
intercalation. 


By Table XXIX, part 3, for 1893 years 


T. W. D. C. T. 

. IS97 10 25 41 40 

Multiply by X 2 


ti; 3795 9 21 23 20 

Part 3 . 948 11 12 50 50 


Indices, Assumed Druva 

for succeedin': years l2) 

4741 

9 

4 

14 

10 


Fart 2 . 

170 

4 

22 

6 

45 

Sub. (1) 3795 






1178 Take the nearest In the Table. 

(3) 

4915 

6 

26 

20 

55 

4943 

Part 1 . (4; 

8 

1 

IS 

11 

45 


Sub. (2)jl7l4 4923 8 14 32 40 

179 do. do. do. Cshepet _ -|. 3 5 q 


4D23 
Sub. (31 1915 

(4^ 8 do. do. do. 


4923 8 14 36 30 
4923 8 14 36 29,6 


The primary Kpoch 
of intercalation ao 
counted for. 


Account nf Interca- 
lary Table. 


Applicalioa. 


Difference insensible 


0,4 
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Example II, 

For tke year 4732, 

Frtr the year 4752 Here, In order to save trouble we may start from the nearest year already expounded, 
bj tlie Tables, 

Which being 4741 (Example I) we take any Epoch already y m, d. c. t, 

expounded, which call H/'iir.'i - . - 4744 9 4- 14 10 (^Example I). 

Part II, - - 37 11 14 54 50 

47S2 8 19 9 0 

Cshepa, or Equation . + 3 30 

4732 8 19 12 50 

which quantity is the same as lliat produced by the Hindu rule. 

Example III, 

For the year 5064, 

'ertie commence with the’Epoch of 4923, elicited in Example I, 


Y II. D. O . V. 


Druva 

. 

. 

4923 

8 

14 

56 

so (Example 1} 

Pait 11, 

- 

- 

132 

10 

7 

11 

55 




5355 

6 

21 

IS 

25 

Part I, 

- 

- 

8 

1 

13 

11 

45 




5064 

S 

10 

0 

10 


Here we need not add the Equation, because it is already involred in the quantify wliich marks 
the Epoch of intercalation for the year 4923 (vide Example I). 

In the three preceding cases we are to notice the same circumstance, namely, that each indicates 
the intercalation to be duo on the 9th monlh (or S(h complete) of the respective years, which 
falling on the Solar month Margali 'one of the 3 short ones and when the Sun is in tlie Sign 
Dhanus f), indicates that the order of /rue intercalations is interrupted (page 149,' ; and as in 
the three cases, the days on which the mean one is due, are not remote from the middle of tlie 
month, if the Moon’s Apogee should lie about that time somewhere near Ih" of the Signs 
Frischica or Dhanus (ITl and f), the Hindus conclude that there must be two intercalations 
with an expunged montb, in the years Cali jugam 4782, 4923 and 5054, 

M’e shall shew presently how that Element may be expounded without having recourse to the 
endless Rule of the Sjrriah Siudhanta. 

Tears xV.ch are net The preetding Rule and Ta’jles, may serve equally to determine what year is a common one ; 
feuud, for if by adding any number of the periods given in the Table we do not elicit the proposeu one, 

then it is certain that it is ntithcr an Adigah nor a Cthaya year. 

Example IV, 

Let it be required to know whether the year Caliyugam 4731 be an ,\diga1i year ? 
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Tien proceeding ss before*- 

Example II and Table XXIX, 
Part 3, 
Do. 
Do. 


Equation 

Epoch, giTiiig 1 y:ear too much 


T. M. O. O. T, 

474 t 9 4 14 O' 

15 11 27 25 

16 3 6 23 30 

2 8 16 3 55 


4782 


S' 19 

■I* 


9 10 
3 50 


. . 4782 8 19 13 0 

end ai in the pro«(!nt case we could not take a leaser period out of Table IX than 2y S® 16<1 ?{ 
Sb'f (the next above zero), it is elear that the proposed year 4781 is a common Sumvai.saramf 
or year of 12 Lunar months. 

Article 2. 


I shall now proceed to shew how the place of 'the Moon’s Apogee ■for any Epoch not ascending 
beyond the year Cal! yugam 4399 complete (A. D, 1297) may be ascertained by means of Table 
X'XI, as accurately as if it bad been computed by the Siddhanta process. 

This method, which Is supposed to have been devised by Vatilala Cachinna, an Astronomer 
said to have lived at the above Epoch, presupposes the knowledge of a Rule contrived for elicit, 
ing a sum of days In lien of the Ahargana, which serves as an Index to ail the Tables of the 
author referred to. 

This Rule differs little from the commojrone in point of form, for like all these that we have 
hitherto seen, It Is performed with the unirersal instrument the 7'ttrasica; only that in cider 
that the results may always be the same as if they had been computed from (he origin of the 
Cali yugam, we are to add 85211 before division by 180,000, and subtract 3S75864 before 
division by 13358334. 


Rule. 


To find the sum of days which will serve as an Index to the Table, for the year Cali vugam 

4923, 


As 4923 years of the Cali yug ended on the 12th of the Solar month Poongoniaf midnight at 

Lanca, say ... 

Epoch 

- . . 4923 

- - - 4399 

Number of years elapsed 

. - 524 

CT .ST, 66389 X5244-85911 

a?or the Index and initial feria p- ' 

~ 193 Adigah months. 


5'2 1 

12 


6288- 

4- 193 

Number of Lunar moRths elapicd' ^ 

6181 


To find the mean 
place of the Mann'a 
Apogee by tbe Ta- 
bles. 

Rule of Vavilala 
Cuchitina for Cndmg- 
Ihe Ahargana frion 
the year 4399 rom- 
jilrte of the Calf 
yitg, as an Hpoch 
called the Index ia 
hii process. 


Precept, 


Rule. 
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ladcx. 


?!j Ifil — ’iQTSSjU 

iJiJb33i 


~ 3011 C3h»ya Tidhis. 


6481 

30 

194430 
— 3041 

Sum of d:iys or Index - - 191389 (*) 

7)191389(27341 
Renal ndor 2 


For the mean place 
rf the Moon’s Apo- 
jtec 1)\ the I'ablcs on 
the beginning of the 
3 car. 


arliich, as in (he case of the Tellinga rule, ii to be counted from Thursday;, and therefore tre 
have, as before, San/.vara (Saturday) the initial feria of the Luiii-solar year 10 ’3, 

The Druvrt or mean place of the Moon’s Apogee, for the last day of the 4399th vear of the 

Cali yug was ^ _ 

The Hijah, or correction due to the same « . 

The niiitioii of the J)’s Apogee in 1 day . 

M'ilh these data proceed as follows ; the Index being 1913 

For the Moon’s Mandocha 

100000 
90000 
1000 
300 
80 
9 

191389 y 
Druva 

And as the Rule and Druva are adapted for thi 
Add semi-diurnal motion of the Apogee 

The same hy the Siddhanta process, (p. S4) 


1 00000 
90000 
1000 
300 
80 
9 


191389 

Equation due to Druva 


Ml an place of the Moon’s Apogee 

^ Corrected place 

Inc same hy the Siddhanta process (p. 86) 

I’or the Prathama Tidhi of the year 4923 


a* 

4' 

' 15’ 

’ 26' 

17' 


. 

1 

29 

1 


- 


.6 

40 

days. 





11* 

8* 

17' 

27* 

41» 

10 

4 

27 

42 

57 

3 

21 

22 

58 

29 

1 

3 

24 

53 

33 


8 

64 

38 

17 


J 

0 

S 

48 

2 

17~ 

27 

To" 

4^ 

4 

15 

26 

17 

0 

- 7 

2 

54 

0 

48 


1 

-r 

3 

20 

29 

7 

2 

57 

27 

17 

7 

M 

57 

26 

12 

Dilfercnce 

1' 

”"5* 

. Maha vug. 



. 


4' 

.55* 

52* 

• 


4 

26 

17 

- 



2 

58 

- 




53 

- 




14 

- 




2 



9 

26 

16 

- 

1' 

29 

0 

54 


1 

38 

27 

10 

7’ 

2 

57 

27 

17 

7 


3.5 

5^^ 

27 

. 7 

4 

35 

53 


(Ifi’crence 


1" 

5* 


( ) Thii prn..css is tlic same as that which is used for finding the Index to the Table of the Pia-icts for computing 


their mean places 


(t) Table IXI. 
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But wp want t1i<» place of flu Moon’s Apogee for S™ 14^* 365 SOr later -4- the remainder in the 
month of Poongoni 4923 from the time of the Luni.ioUr date of the beginning of the Chandm 
year. 




Now by Table III the absolute irionth of Poongoni contains . SO' 23* 21* 2' 

From which subtract . 12 


18 23 21 2 

For 8 Solar months complete . 275 39 30 11 

+ 14 36 30 O 


Number of clays elapsed 

- 

30S 30 

21 

13 


And for the mefion of the Moon's Apogee due 

to the same. 




Table XXI - 300 days 

1° 

3’ 21' 

.53*' 

33* 


8 ■ - 


53 

27 

50 


30 giiddias 


5 

20 

29 


6 . . 



40 

48 


Bijah for 500 days 




53 

ptccp of tUe 


— 

— 

— 

— • 

Moon’s Apojee oa 


1 

4 22 

23 

S3 

the propojeil day. 

Place of the I)’s Apogee, 1st Chaitram 4924 . 

7 

4 35 


27 



Corrected place of the Moon’s Apogee . „ 8 8 58 IS 0 

Et the time when (he intercalation was due. 

Thus we have expounded that important Element by acomparatlrely short process, and with as 
■much accuracy as if we had used the Sastra Rule. 

Now observing that sn intercalation was due on the 15th day of the 9fh month of the year 
4923 (S'u 14d complete) and that at the same instant the Moon’s Apogee was in S* 58' IS* of the 
Sign Dhanus f , corresponding with the Solar month Margali (one of the three sliortones of the 
Solar year ', whereas the Sun’s Perigee was in 17’ 17' IS* of the same Sign Dhanus (*), there Conrlii4on for an 

' " = \ expiinird month in 

can be no doubt, from their near coiiicidenec, that no /rco conjiiticfjons can occur in the said year tOiid of the 

Call > ug current. 

month Marguli; and that the LuuUsolar month corresponding tirereto is a Qshuya^ or expunged 
month, and not an ^digah. 


The same circumstance may be aTgued, and the same results obtained for the years 4782 and Tlic jnmr for <1783 
5064 complete, a notation which it is always necessary to keep in view when considering Hindu current, 

expressions ; because the intercalation truly falls in the years Cali yugam 4783, and 5065 current. 

But as the Indians invariably make their computations for the end of the years, as well as of (he 
Tidhis, those which their notation presents, imply always the year or Tidhi which has last expired • 
the fractional part of the quantities belonging to the ensuing ones. 

But if we come to convert the years so expressed into European lime, then as the new Hindu 
year generally commences (as it has done for many centuries past) during the first months of the 
European concurring years, the intercalations and omissions, mostly fall in the course of the same 
Christian pear. 


In reading the columns of the second Genera! Table, if we seek the character of the Hindu year 

(•) The Sign Dhanus being the 9th current, the Perigee is iti Ss 17* 17' 17* 5i® because the Sun’s Apogee was 
at that time in 2s 17° 17' 15* 54* (vide page S3), 
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Ifotatioc »f (hr Adi- 
fah ani Cibava 
jean in the lid 
(jsncral Table. 


)S, 141 nnd Ifi'J 
years, (be three Cy- 
cles in which a 
tshaya year may 
jeciir. 


wliich falli opposite to A. D. 1S42, »nd which happens to-be A. Cali yogam 4923, we are therefore 
to understand that the latter ended in 1822, and being marked AC in the fith column, that the 
intercalation and omission fall in 4921 current ; but that notwithstanding the change in the notation- 
of the Hindu year, these Etjuation* are still introduced during the course of A. D. 1822. 
It must be acknoultdged that this method of noting a year by its end, instead of its commence, 
menf, is somewhat incommodious, and liable to occasion mistakes ; but it could not be altered 
■wifliout departing from the manner of computing of the Indians, which in matters that concern 
them and their Tables we are bound to preserre. 

Such is the preparatory method used by Hindu Almanac makers for approximating the recur.- 
rence of the Adigah and Csha^a months, before entering into the actual computation of the same. 
It might have been carious to a'Certaia what is the greatest distance of the Solar Perigee from the 
Lunar Apogee necessary to cause an expunged J.unation ; but I am not aware that this research 
would lead to any useful purpose. Tliat circumstance occars very rarely, and as the Indians in 
thiir approximations (besides their ralrulating the place of the Moon’s Apogee) resort also to the 
probablt evidence of the Cycles of 10, 141 and 160 years, I shall leave the resolution of that 
problem to those who may be curious iu abstract speculations, the limits of certainty being luffi. 
cicnlly narrowed by the foregoing two rules for all practical purposes. 

I shall close this Memair by giving a last and complete resolution of the Cshaya year and month 
which arc to occur at the period nearest to our times, by all the short rules which have been dis.. 
closed in die course of it. For this purpose we must begin by constructing the Skeleton of the 
Solar Kalendar for tlic year 6065 current (*) (A. D. 1D63), as w as done for A. Cali yugam 492 i 
current, which fell 1 11 years before ; but as some of the articles are constant, all that we require 
now, is aTable of tlvc Initial Roots of, and duration, of its months, which are variable. Dominical 
I.cttcr A. U. 1963, F. Dominical Letter A. D. 1961, ED. 


1 Kiiropean 1 

Skeleton of the Soiar ! 

Kalendar for the beginning of 
jrsr 5065 of the Solar month? 
Cali c current* , 

r'fames of Solar 
mo-nths. 

I 

Initial Roots of| 
months. 

^ JZ 

■I .2 = 

- w C 

-Sc 

^ 3 S*. 

X. — c 

3 O 

— C “ 

'J s I 

Xar.acs andl 
crdi r of 
Z'diacal 
Signs, 

u 1 

O 

• 1 

Zi v. 

■n c 

C =- 

^ 5 

'/) c 

c 

tft ^ 

= E 
c 

'XI o 

jl4 March 

Poongoni 5064 

(4) 2S 17 43 



Mill 

K 

12 

11 

ii:5 April 

Chaitram 5066 

(6) 48 38 45 

30 

31 

Met ha 

r 

1 

0 

!l 1 May 

Vyassei- 

(2) 44 10 46 

31 

31 

V riaha 

» 

2 

1 

1 

' 

15 June ; 

Aunt 

(6) 8 22 47 

32 

31 

Mirihuna 

n- 

3 

2 


IG .Faly 1 

A udi 

(2) 45 0 48 

31 

32 

Carcata 

°o 

4 

3 


17 Ajiiiust i 

1 .Auyani 

(6) 13 12 50 

32 

31 

’nhha 


5 

4 



Paratisi 

(2) 15 22 51 

31 

31 

Cany a 


6 

5 


17 October 

j Arprsi 

(1) 42 41 52 

30 

31 

Tula 

.rw 

7 

6 


jlO Novem. 

1 Cartiita 

(6) 36 51 53 

30 

30 

V rischica 

in. 

8 

7 


16 Decem. 

1 Margali 

(1) 7 15 55 

30 

29 

IJhatius 

t 

9 

8 


16 .Tanuary 

' Tye (A.D. 1064) 

(2) 28 8 50 

29 

29 

Macara 

Vf 

10 

9, 


13 bebrcarc 

Mauasi 

(3) 55 24 ,57 

29 

30 

Cunib'ha 


11 

10 


13 March 

Poongoni 

(5) 43 48 58 

30- 

30 

Min 

K 

12 

11 


13 April 

Chaitram 5005 

,(1) 4 10 0 

31 

30 

Mesha 

r 

1 

0 


(*) Vide Port 1X1, Article 1,. lalroductiaa. 
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Auticl-e the last. 

Resoliitioii oj the double iiilcrcalal/on i:Uh an expunged monlh z:likh :s to occur at the nearest 

period to prcicnt times, reduced to the Geographical position of Madras. 

By the Vakiam Tahiti and Solar process. 

AUhougli the present article contains no new doctrine, but merely applies to a particular case 
ihi):)e which have, already been disclosed, yet after due consideration of the expediency of 
retrenching it from the body of this work on that score, I have suflered it to remain as a document 
nhich predicts a remote contingency; the only one of its kind that can possiblj' occur before 
HO years have revolved. ^Vhat follows may therefore interesf the philosophers of the twentieth 
century, if these imperfect but elaborate pages live to that extent of time. 

The Rule for determining the Epochs of mean intercalations given at page lb2, has warned us 
that a mean intercalary Eunar month wit! be due in the ninth month of the 506Ath Solar year 
of the Cali yug (18S6 Saca); and as on the beginning of that year the Sun’s Apogee will lie in 
2' 17* 17' 3 1'' of the Hindu gydereal Zodiac ; and as the Ayanansa on the 1st Chaitram of the 
same year (13lh April 1003) will he 21“ SI' 19", the said 0th month, (that of Margali) will still 
be one of the three short months of the Solar year. The Lunar intercalation width is due at 
that time, cannot therefore be introduced in that specific monlh, particularly if the Moon’s 
Apogee happens tiiea to lie near the middle of any of the three .Zodiacal Signs Vrischica JTl, 
Vhaniis , or Macara vf . 

Having computed that Element by means of .Vavilala Cuchinna’s Index and Tables, as shewn at 
page 153, and found it to lie, on the lOlh Margali 6065, in 7* 11*30' 9" 12”; and the precise time 
of . mean intercalation above referred to, being 50(5.4y Sm I0<t olSov • know ing also that the Sun 
will complete its Sth Sign on the 1st Margali, we may conclude from these joint considerations, 
that the Eunar month 'which will happen to coincide with that of jl/«/’gRL instead of an Adigah, 
will on the contrary be a Cshaya month. 

On this supposition if wc proceed according to the Vakiam process, wc shall find the follow, 
ing Elements, 

Section I. 

The Solar Ahargana on the 1st Margali 5005, by the Ariali Siddhanta (Table XLVIII, part 
2) is 1S49914' 7® 15’ 55", and the Lunar, at the expiration of the 9th Lunation of the correspond- 
ing Luni-solar year, by the Surriah Siddhanta (Table XLIX, part 1) 1849914. The Sootadina 
«r initial feria of the Solar month Margali is Soma.varu, or Monday (Kalendar, page 156). 


The Rule for inter- 
calating anoouucos 
ail Jdtgah in fliC 
tnniith of the 
5065th year of the 
Cali jug. 


The tUh month of 
the sjtifi jear still 
ouc of the 3 shortest 
mnnthg. 


The iNIonn'i Apn^ee 
in 7? 1 1 * SO' 9* oo 
the 10th Alargdlit 


Elements of 1st con- 
jiinrtiijn at the end 
of Caitiga, 
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Timenf conjup.rtinn 
licfore tlir roni- 
mencPment of the 
Sidereal month 
Mjsrgali, 


Flffnenti of 3d con- 
junction in die 
beijinn'ui^ ot Tye, 


• 

eO 

u 

^O's apparent place . , . 

7’ 


52' 

51’ 

O rt 

Ills true motion . - 


1 

1 

23 


J’s apparent place (her Chandra V.akiain being 2; 




CJ ^ 

! Driiva 7' 4’ 2S 3' ; Equation O' 21’ 9' G' ; and 

.Area 




Bhagabala — 1' 27') - . . 

7 

23 

S5 

34 

f5 

Her true motion . . . 

• 

12 

G 

0 


©and ]) ’s distance - . - 

• 

1 

17 

13 

"tr ^ i 

LRelativo n)otion ... 


1 1 

4 

•'’7 


And the time due to distance 

- 

6 = 

5S' 

17^ 

And as the Sun at his rising at Lanca will be more advan 

cod tlnn th 

e M 

00 n. 

tlie last result 


indicatcj the time that ^Yi!l be wanting of (he iiistatit of conjuncllon at that nioaient 
that the Amavasya will occur after Sun lising. 

But the Sun (Kalendar, page 15C) will enter the Sign Dhanus jt on a. v. 
the 1st Margali, after its rising, at . - . 7 15 

From which subtract time of Amurasya . . fi 5S 


55 

17 


and sh«w s 


Time before the cominencemont of the Svdcrcal Solar month - 0 17 38 


So that the Ama\as 3 a will take place at Lanca, not in the Solar Sydercal month Margali, but 
on the last Sydereal day of Carliga. 


SECTION II. 

Second Amuvasya, 

After haring added to the foregoing Solar Ahargana, the absolute duration of the Solar month 

Margali, as given in 'I'able III, the Solar Ahargana will be 1S-I9943' US' S' CG'’ : but as in the 

present position of the Sun and Moon’s Apogees the Lunar Synodical, is longer than the Solar 

month Margali, rre are to add one day more thereto, and the Ahargana to be used will be 

1819941 corresponding to the 2dTye 5005, which, proceeding as usual, will be found to fall on 

a IVednesday or Bkuda.vara. But it will be more expeditious to dispense with the Ahargana, 

and use the short process indicated at page 147. By either way, howerer, the Elements for the 

2d Amarasya will be found to be as follows : 

rt n pO’s apparent place > . . - 

2 = ; His true motion - - - - 

§ d; J’s apparent place (the Chandra Yakiam being 32 ; her 
?• 15 Druva, the same as for the jrreceding month, 7‘ 4’ 2S' 

t-* S" ; Equation 1’ 27’ 30' O'; and Area Bhagabala 

“ “ _ 1' 7'^) 


^ ^ I Her true motion 
c 

C 


^,^10 and J)’s distance 
V^llelative motion 


O' 

S2' 

•* 9 

O.J 

1 

1 

23 

1 

54 

55 

12 

28 

0 

1 

24 

21 

11 

2G 

37 

7' 

22' 

10' 


A*d the time due to distance 
As the Moon is more advanced than the Sun, the last quantity shews the time that will be 
elapsed at Sun rise since the conjunction has taken place. 



( ) 


Therefore from . - , . 

Subtract 

Euil of Amarasya TiJhi, 1st Tye, after Sun rise at Lanca 

B 't it appears bv the K '.Iendar, pai;e 156, that the Sun will enter the 
Si:;ii Mu'ora \f on the Isi Civil clay of i'yc, after Sun rise, at 
If tlierefore we retrench this time from that of the Amarasyx . 


o. 

V. 

p. 

60 



7 

22 

10 

52 

37 

50 

G. 

V. 

p. 

28 

3 

56 

52 

37 

50 

24 

28 

51 


we hare the time elapsed bslwceii the S ja entering the new Sign, and that when the conjunction 


is to occur. 


Time of conjunction 
after tlie Sun has 
entered the Sign 51a- 
cara W. 


CoS'CI.UflOS. 


We have seen in the preceding article, that the last conjunction was to happen on the last 
Sydereal day of the Solar month Carliga (page 158; at 17’ 38“ before the Sun entering the Sign 
Dh tnus I , and by the present operation, that the ensuing one will fall 24* 28’ 51'’ after he was 
to leave it ; therefore it happens that no change will take place during the whole of the Solar 
Sydereal month Margali | , and that under the Meridian and Latitude of Lanca, the Luni, 

solar year 50S5 nill be a Cshaj/a, or double intercalary year From which we conclude, that 

as the Lunar month Aswtna of the same year must inconsequence be an Adigah^ or intercalated 
month, (page 149) ; 3/argajfra# (also called Agrahayun) which would concur with Margali, 
should be expunged out of the Chandra Panchangum for that place. 


Xn coiijnnclion diir. 
inj the Irnic that the 
Sum rerriains in the 
Sign Diianui J . 


Therefore the Lunar 
mouth Margasiras tn 
be expunged out iif 
the Kaleiidar for A. 
Cali yiig 5065 at 
Lanca, 


Si;cT!os III. 


Having now obtained the certainty that the 5065th year of the Cali yug is a Cthaya year for 
Lanca, we are to determine whether it be equally so for Madras; and for this we have the 


folio vring 

Data. 


The conjunction in 
Ciirtiga referred to 
the Meridian and La- 
titude of Madras. 


Latitude of Madras or Aaha Bagnks (Table XXXHI) 
Longitude of do, or Dsiciitara ('ruble do.) in yojana* 

Mean Time 

A 

Equinoctial Shadow or Palabah ^Table XXXIV) 
Ayanansa, Ift .Margr.li 5065 (*) ... 

O’s apparent place at Sun rise at Lanca 

True motion . ... 

J’s apparent place at do. . . . 

True motion - ... 


13 * 4 ' 

65 E, 
47’ 4' E. 

ognla!. Vincnlas. 

2 47 

21* 5S' S* 
7’ 29 52 54 
1 1 23 

7 28 35 30 
12 6 0 ' 


(*) UU X54'=2° 6' 51'. From I't Ch.iitra-n to Ist Margali 27 5 days ; .and from Poongoni 1 1th to 30th 10 
dajk; therefore 275-)-19=20t, ami :i65.d ; 5/ .; 294 : 44*. Hence ’ 

Ayanunia, Ut Chaiiram 1924 - - . - 19’ 50' 85* 

Cranti P.atagati for 141 years - - - - « 86 54 

294 days .... 


Ayanansa, Ist Margali A.Cali yng 5965 
If. B. — The same may be obtained much quicker by ’Table XXX\ • 


81 aa 3 
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Tim Sun and Moon’s 
places veferri-d to 
tbe Tropical Sphere, 


Diurnal motion of 
the Sun in oblique 
ascemioa. 


OrtRATiON. 

The G’5 true wotionon the IstMargali being Cl' 23', and the Longitude of Madras in lime 
being 47’ d*" East, the Equation due to tint interval of time is — 48", aadconscquent'.v thcSuu’s 
nppnrent place at time of mean Sun rising at Madras is 7' 29* 52' C*. 

The J) ’s true motion on the same day being 12° C', and t!i" Longitude as before, (he 

Equation due to (he same is 9" 29', and the Moon’s apparent place on tl:e Ist Marg^li 

at time of mean Sun rising is 7’ 23’ 20' 7\ The © and J’s true distance is 1° 25' 59" ; the 
relative motion 1 1' 4' 37", and th* time due to distance 7'' 45’ 4 p’_ vihith, br tause tl-.e riloon was 
less advanced than the Sun, marks the time wanting of the conjunciioii at mean Sun lising at 
Madras. 

SrcTiox IV. 

\V e are now to compute the time of true Sun rising at the proposed place cn the said 1st 
Margali, so as to express (he time of conjunction v\i(h reference to tliat instant ; and for tiic 
resolution of that jirohlem, we have recourse to what lias beer, said in the second part of this 
Memoir on Hindu Gnomonics. 

■Although we have already given an example of the ap[)lication of these doctrines when com. 
puling the end of the 30lh or last Amavasya 'ridhi of the year 4923 of the Cali vug, yet as 
other matters have intervened, one example more, of a rather intricate proposition, may not be 
superfluous for those who may be desirous of making further pregress in Hindu Astronomy, 

A 

For the Ravi Sajana, or Sun’s Longitude on the Tropical Sphere. 

O’s Sputa Graha, 1st Margali . . 7 " og™ g* 

Ayanaiisa on the same day . . j_ 21 68 3 

Ravi Sayana, ist Margali, at Madras . - 8 2l 50 9 

B ~ 

For the Vllugna of Madras, or Arc of the F.quator vvhich rises above the Horizon with (he 

Sun, being what the Hindus call the Sputa or true quantity which determines the Sun's diurnal 

motion in oblique ascension. 

By article 5® , Section II, Problems A and B of Gnomonics, page iOl, we have 

As 30° (1800 calas)to 1980 calas, (the Ullagna of Madras for 9 Signs, Table X1.VI\ So Gl' 

19S0‘'X61 ' 23^/ 

23*- (the Sun’s true motion in Longitude), To - C7' 30" the Sun’s diurnal motion 

in oblique ascension, required. 

C 

For the length of the Savan or natural day. 

We hare already observed that as there are 216000 pranacalas (G in a vicala) In a natural dar 





( Ifil ) 

Slid tbe same number of calas (minutes of a degree) in the Equatorial Circlej or 360* ; these 

67 ' 30 * 

67 calas, 30 ricalis, represent pranacalas in time ; therefore if we divide by 6, or — ^ — , we 

hare 1st = llvic. Ipra. ; and 2d, 60 : 30* :: 10 (castacalas) : 5. Hence the Equation sought 
is llvic. ijSpra. (o be added to the mean Sydereal day. 

The length of the Saran day required is therefore 60 dan. 11 tic, 1,5 praii. expressed in Length of the aa. 

lural day in Murta 

Miii'ta time. time. 

For the length of the artificial day or time of the Sun being above tbe Horizon on the 1st 
Margali 5065 current. 

A' 

Tl'.e length of the natural or Bhumi Savan day being 60 dan. 11 pal. 1,5 pran., Its fourth part, same in Solar 

time, 

is 15 dan. 2 pal. 4,9 pran. (*) or 15‘ 2’ 49", being one half the mean artificial day and night. 

To have the true duration of each we are to find the Sun’s Declination, or Cranti Bagahs, 
and Ascensional difference, or Chara Cumda. 

B' 

For the Sun’s Declination (Gnomonics, Sect. II, para. Co B, page 105''. 

The Ilavi-Siyina (.\, preceding page) . 8’ 21° £0' 9* 


The Sine of which is . ^ . 

The Obliquity of the Ecliptic (constant) 

And its Sine or Faramapafrumojya « . 

Then say 

: Radius 3133: Sine Sun’s Longitude 3402' Sine Obliquity 1397' 


3402' 

24* 

1397' 

340gX 1.397' 
SSiS 


= 13S2'lhe 


Sine of the Cranii Bagahs, or Declination sought, corresponding to an Arc of 23° 43' South. 

C' 

For the Chara Cumda, or Ascensional difference (Gnomonics, .Sect. II, Co C, page 105), 

D.vtA. 

Si.ic. Cosine. 

The Altitude of the Poic is 13° 4' its 777' 3S)S' 

The Sun’s Declination 23° 4.5' South 1382' 3148'. 

Say 10 (Cos. 13° 4'J 3348' : (Sine Do.) 777' :: (.Sine 23° 43') 1331' : — goQ'. 


The Sun's Decliaa* 
tiou. 




the Cshijffji/a^ being the first approximation. 


2" (Cosine 23° 42') SMS': (Cshetijya) 320' :: (Radius) 3438 : = 349', the Ascrn.ioaal dif- 


Chara, or Ascensional difference sought, which converted into time by Table XXXI, answer to 
58" 10". 


fereuce^ 


Because in a ticaU or pals there nre 6 pranacaii?, and that in a »i_^uddia there are 60 paraF. 



ArtiScial daj anil 
nijlit. 


Conjuncfum aflcr 
true time of Smn 
rising Ut MargiH. 


( IfiS ) 

For the Dinarda and RalrLArdtiy or half the artificial day and night on the 1st Margali at 
Madras. ^Gnomonics, Sect. II, 6® D, page lO.j). 


A" 


True time of Su« 
risi.'g ul .Madras. 


Because the Sun’s Declin.aflon is South, from the fourth part 

0. 

T. 

T. 

of the n itura' dar (A', preceding page) 

- 

1 5 

2 

49 

Subtract Chara in lime (C', preceding page) 

•a 


53 

10 

Dinarda, or half artificial day 

- 

li 

4 

39 

And for the night ... 

* 

15 

2 

49 

Add Chara - - - 

+ 


58 

10 

Ratri.Arda, or half artificial night 

- 

16 

0 

49 

B" 





The Dina, or entire daj’, is therefore 2 X 1 4' 4’ 

39" 

28 

9 

18 

And the liaii'i oi entire night . 2 X 1C 0 

40 

32 

1 

38 

c* 





For the true time of Sun rising. 




The time of noon is alnays expressed by 

. . 

75 

0 

0 

Si'btract Dinarda ... 

- 

14 

4 

3» 

60 cud. + Equation of lime, that of Sun risln 

g at Madras 




on the 1st Margali . - - 

• 

60 

55 

21 

Add the whole Dina or artificial day 

- 

28 

9 

18 

True time of Sun setting on do. . 

- 

20 

4 

39 

D" 





It was found, page IGO, that the conjunction svill occur at Madras after 




tncun Sun ris“ at . - . . 

- 

7 

45 

41 

liut the Sciu rises truly on the tst Margali at Madras after CO 




guddias (C, present page) 

— 


55 

21 


Difference 

0 

50 

23 


which shews that the Amarasya will fall at C' 50' 23" after true Sun rising at Madras, on the 
1st ilargali 5065. 

E" 

AVhen the Sun entered the Sign Dhanns f , at Lanca (Kalendar, g. v. r. 
page 15Gj, at . - - - . - 715 55 

Add Dcsentara in time . • - -1- 47 4 


Time of roiijiinction 
before Syilereal he- 
ginuing of Margali. 


It was mean time at Madras » - 

Subtract Equation of time v^C) 

Time of O’s entrance in f after true Sun rising 
rime of conjunction above found 

Time before Sycler.oal commencement of Margali 1 

• 1 r- . - ” -T. 


8 

2 

69 


55 

21 

7 

7 

38 

6 

50 

2S 


17 

15 

s 

17 

3S 


Difier«nce 


23 
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Second Amaeasya. 


The process being absolutely the same, I shall only give ttse results. 

O’s Sputa Graha mean time of rising at Madras after accounting 

for the difference in Longitude of 47’ 4' E. 2dTye 5063 - 9’ O' 31' 47"' 
>’s do. do. . - . - . 9 1 47 10 

©and J)’s distance . - . _ 1 15 23 

Relative motion . . - . . 11 26 37 

G. V. p. 

Time of conjunction before Sun rising of 2d Tye . . 6 35 14 

Or after mean Sun rise on the 1st do. . . . 63 24 45 

O’s motion in Oblique ascension . . - 1* 4' 24" 

dan. vicalas. pra. 

The same reduced into A/ur/a time - - . 10 4,4 

Duration of natural day at Madras in do. _ . 60 10 4,4 

Therefore ^ the natural day; 

d. c. pra. d.-ui. vie. pra. s. r. r'. 

or i the artiBcial . . . 15 2 4,1 or 15 2 41 

The G’s Declination .... . 22’ 3' 

'I'he Cshctijya ...... 2D9 

'J’he Charajya .... . _ S22 

And the Chara Cumda in degrees . . , . 6 20 

V. P. 

The same in time by Table XXXI, . , . 63 20 

ft. T. P. 

Hence the artificial day . . . . 28 18 42 

the artificial night . . . . 32 12 2 

Dtnarda or half artificial day . . . 14 9 21 

Ratri-arda or half artificial night . . . 16 0 1 

From these results we come to the fellowing conclusions. 

c. V. P. 

The expression for noon time being always . - . 75 0 0 

And the Dinar da being . • - 14 9 21 

We have 69 guddias + the Equation of time for Sun rising 60 60 39 

Add the whole Dina or duration of artificial day . 28 IS 42 

Time of Sun setting after Sun rise on the 2d Tye - . 29 9 21 


For time of conjunction after true Sun rising at Madras, on the 1st Tye 5065. 

Time of conjunction after mean time of Sun rising on the 1st Tye g. t. p. 

5065 (present page) at Madras - . . 53 24 46 

Equation of time, present page, subtract . _ 50 39 

Time of true conjunction after true Sun rise on the 1st Tye A. Cal. 

5065 at Madras - • ■ • - 62 34 7 


Resnlts of redac- 
tions of the 2d roi^ 
junciion in the 
Solar month Tje. 
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CONCLOSIO.V. 

Conclusion. By the Kaleritlar, page 1.56, the Sun will enter (he Sign Macara g . t, y. 

on the 1st Ciul day of 'J'y^, at Laiica, after Sun rise, at - 8 66 

Add Longitude in time + 47 4 


The same at Madras after mean Sun rising - • 

23 

56 

0 

Subtract Equation, preceding page - - — 


50 

30 


ts 

5 

21 

Which remainder subtracting from time of conjunction above found 

62 

34 

7 

Leares the time of conjunction. at Madras 

24 

23 

40 


after the Sun will hare left the Sign Dhanus f and entered Macara '■ff. 

The year 5066 of It appears therefore, that the 6066th year of the Cali yug will have two intercalary', and one 
the Cali yug a 

C>liay.i at Madras as expunged, months at Madrus, as well as at Aancfl, because the first conjunction under consl. 
welt as at Laiica. 

deration will occur at that place 17' 13^ before the Sun enters the Sign Dhanus f , and the second 
24' 2S’ 40'' after he has left it, which was to be darterruined. 

OaSERVATJON. 

Delalande complains somewhere, that although the science of Astronomy has appeared to the 
greatest men of all ages a study worthy to be folloyred through life, yet he was often compelled 
to answer the following question “ Of what use is Astronomy ?” 

In the same manner, after having waded through a mass of theories and computations, the 
seeming object of which was merely to detertnine two circumstances to which the Hindu Luni. 
solar account of time is subject, I expect (hat many a reader .will ask Qf vihat utility is so 
“ long and fatiguing a research especially since it has been observed that (with the only 
exception of the country called 7’ellingana) the custom of dating documents by the Tidhis, has 
long since been abrogated in all parts of India ; and that even there, a Lurd.solar Ticihi is never 
proposed as a date, without annexing thereto the concurring Solar 'riijidj/. 

To which I shall answer, as the French Philosopher did, that to do Ewsy an error widely 
diffused, and to remove ignorance from any post which has influence over the concerns of men, 
mast be practically useful in all times and countries. When several years ago I was called 
upon to look into the Tellinga Kalendar, so little was it* construction understood, that the best 
informed Gentlemen with whom I conversed, even some who from inclination and habits were 
best acquainted with Hindu learning and usages, entertained a belief that 1 might invent some 
sort of perpetual Kalendar of the Siddhanta Chandra Mana, which would supersede the necessity 
of referring to the Native Saslras on any questioH of time, and answer all (he common pur- 
poses of ofEce. Nay, after the present Memoir had already assumed some consistency, a 
scientific friend objected that it was rather a Tract on Hindu Astronomy than on the Kalen- 
.dar, and recalled my attention to the original design of the research ; But after a perusal of all 
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that he could collect on the same subject, he ultimately admitted (as I trust erery person who 
has read with attention the preceding pages willj that any attempt to subject the contingencies 
of the Luai.solar years to any mechanical process, would be as hopeless a task as if it were 
proposed to elicit the articles of the English Nautical Almanac, or French Connoissatice des 
'Jems, by any other means than their regular computation. 

One point has therefore been gained ; namely, that of undeceiring screral Gentlemen, well 
informed in other matters, on a subject respecting which they were much mistaken. 

Lastly, if it be at any time of public importance to fir or expound dates according to Luni« 
solar account, having now disclosed the means by which these questions are resolved by the 
Native Sasfras themselves, and (with the exception of a few particular contrivances invented by 
private Kalendar makers) the onli) ones that can answer the same end, I may be permitted to 
hope, that although the rules here given, be long and harassing in the extreme, yet the Key to the 
Siddhanta Chandra Mana has furnished an Instrument for Chronology which was hitherto 
unknown in this part of India. 


END* OF THE SECOND MEM OIK. 






APPENDIX 

TO Tnn 

KEY TO THE SIDDHANTA CHANDRA MANA. 

A COMMENTARY 

ON 

V A VILA LA CUCHINNA’S 

RULES AND TABLES i-oit coau’Cting the TELLLNGA KALENDAR. 


Written in the year 1797. 



^I'he following CommeafiTy on Vavilala CucWnna's Rules and Tables, is inserted here, 
rather as a Tract extremely remarkable, both for the singularity of the topics which it investigates, 
and for the ingenuity displayed in expounding them, than as an instrument which is likely to 
prove serviceable to the main object of these Memoirs. Such documents should be kept on 
record, although they be seldom referred to ; because they may lead into unexpected discoveries, 
and teach better than any scries of precepts, how to unravel the manner of reasoning of a people 
who have frequently found their way to truth bypaths widely different from those usually followed 
by European philosophers. 

It may be said of this Tract, that presented by itself, it would throw but Utile light on the 
theories of Hindu Astronomy. The contrivance of an arbitrary Index for using the Tables of 
the Planets, and other Elements, is in particular, calculated to throw a veil over the problems to 
be resolved, which nothing short of the penetration and perseverance of the scholiast who 
undertook the trying task ofexploriag them could ever have removed. But I trust that those who 
have perused the two first Memoirs of the Kala Sankalita, will find no difficulty in tracing back 
the rules contained in the following pages to their legitimate source. 
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RULES AND TABLES 

For computing the principal articles of the Hindu Luni-solar Kalendar for the Meridian 
of Lanca reducible to any other Meridian, communicated to A, Scott, Esq. by 
- JosELA Barcarjosey of the Village of Satiateram near Chicacole, in the year 
1797. (*J 

■ » 

PART I. 

1. On the last (lay of the Tellinga year which ended on the 28th March 1797 at nooa, 

4S9S years of the Cali yug eipired, and also 1719 years of the sera of Salivahana : the Epoch 
from which the computations commence is the end of the 1220th year of the sera of Salivahana, or Epoch, 

499 years before the commencement of the present Tellinga year. , 

2. To find the number of days elapsed from the given Epoch to the beginning of the Tellinga Aharpina from 


year answering to the 2Sth March 1797 at noon. 



lo 

2? 

3® 


409 

59SS 

5988 

6172 

12 

85 

184 

30- 

698S 

6074 

6172 

185160 

41 

15 


S04 

70)6029(85 

53)6039(184 


708)185464(261 

6020 

6072 


131788 


17 


676 

5 * 



7» 

135160 

1851 60 


7)182253(20037 

261 

2897 


182259 

185121 

1S2263 


4 

13 




61)13540 1(281' 




185103 




26 





It appeared on consideration, that the number 6172 found by the 3d operation, is that of the 


(*) Tin fiisl part of this Tract refrri to the XXXVIIIth, XXXlX'.h, XLtb, aail XLUt Tables, 



Kat'io of th-' ?^nn's 
:al ri v >I ju- 

o \ t.» Mean Luiiauon 
in Lh^ s.unc. 


T or Luni-solar 

tlviVe, 


} or tT? Prat-haml 
cr i*.;dvaaii Tidhi. 
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Lj'jsr laoslhs contained in 499 years; and that the number 18HC3 found by the 6th operation, is 
that of the number of days in the same period of years. The days divided by' 7 shew that 26037 
weeks had elapsed and four days over, and as (he Epoch was on a Friday, the last day of the last 
Teliinga year fell on a Tuesday. From a consideration of ;the operations, I find that 385 years 
ansner to 4702 Lunations, and that 7552 Lunations answer to 223015 natural davs, without a 
remainder in cither case. By combining these, it is found that 2007520 years answer exactly to 
35-902624 mean Lunations, and also exactly to 1061C97430 natural days. 

It follows that one Zodiacal revolution of the Sun contains 12,3088312 mean Lunations ; that 
a mean year or Zodiacal revolution of the Sun contains 365.2588503 d-iys, that is JCS'* 15' 31’ 
Si SO as the Indians reckon, or 3(55'*'6'‘ 12' 45* 18 as Europeans reckon ; that one mean 
Lunation contains 20.5305879 days, that is 29'* 31' 50’ C. 90, or 29* 12' 44' 2.79 ; and that 
one mean Zodiacal revolution of the Moon contains 27,3216747 days, that is 27* 19' IS’ 1.66 or 
27* 7" 43' 12’ GG’. 

A Tidhi or the 30th part of a Lunation is on a medium equal to O.D843529 of a dav, or to 
59' 3 40' 23, so that 64 mean'Jidhis are nearly equal to C3 days. It also appears that 34 
mean Lpations or Lunar months are nearly equal to 33 Solar mouths or 12th parts of the Sun’s 
revolution in the Zodiac. Since the last Teiiinga year ended aSth .March 1797 N. S. or 17th 
March 0. S. at noon, and since 182263 days hadelapsed from the Epoch to (he end of last year, 
it follows that the Epoch answers to Friday the 14ili March 1298; for 1822G3 days make 499 
Julian rears, including 125 Bissextiles, and 3 days over. 

3. To find the mean time of the fiirst Tidhi Padyami’s beginning, or in other words the mean 
time of nw Moon. 


This is only a continnation of the computation at the beginning of the last article; by that the 
day of the new Moon was found, but this serves for finding the time of the day. 


lo 

2o 


The remainder left in the 4th operation of the 

676 

C4 6 0 

0 

00 

26 37 17 

17 

last article is first reduced to sexagesimal parts, 

708)10560(57 

C4}37 2 42 

13(0 

and joined to the remainder left in the 5th opera. 

40356 

00 


204 

)2222(34 


tion, of which it makes a part ; as the quotient of 

60 

£176 


the 5th operation is however subtractive in the 6th, 

)12240(17 

12036 

46 

60 


its remainder including the fractional part, is first 

204 

j2802(43 


subtracted from its divisor 64, and then the dif. 

60 

2752 


ference reduced to sexagesimal fractions of a day. 

)12'240(17 

60 


12036 

60 


The result shews, that the time of the mean new 

204 

) 30 13(47 


Moon at the original Meridian, was the 27th March 


3008 



~S5- 


fit 34' 43’ 47" after noon. 
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80)75(0 

00 


)4 500(56 
44S0 

20 

60 

) 1200(1 5 
1200 


The mothod here used for finding (lie allowance to be made for the dlfft rence 
of Meridian, is equiyalcnt to this proportion. As the circumference of the Parallel 
of Latitude or 1800 yojanas, is to a day or 60', so is 75 yojanas M'hich wo are 
to- the Eastward of the original Meridian, to 56' IS^". 


45 ’ 47 ” 
56 15 


35 40 2 


The time of mean new Meon Is therefore considered to have happened at 
the place where we now are, at 35' 40' 2” after noon of the 27th March. 


?S. B It was often long before I could discover the objects which the following operations ■ 

aimed at, and indeed I iiad gone thro’ the whole method and seen to what purposes the computed • 
Humbers were applied, before I could form any conjecture about what was intended. 

4. To find the number of mean Zodiacal revolutions of the Moon from the given Epoch to the 
beginning of the Tellinga year answering to the 23ih March. 


l'> 

18226? 

10 X 


1822030 
2800 + 


2'. 

1S2 16,3 
137 


182 too 

69 + 


3e 

3 82203 ■ 
2146 


1SQ117’ 

I 


13241)1825130(137 

1814128 


86)182169(2146 

182410 


27)180116(6670 

180090 


11002 



26 


The number 182263 is that of ihe natural days from the Epoch to the beginning of the present 
j ear, and when it had been discovered that the number 1 SOI 16 In the 3d operation was Xaeshatras, 
it was easy to find that the Moon is supposed to describe 556243 Xaeshatras in 562870 days e.vaclly. 


The mean time of the Moon’s describing one Xaeshatrais therefore 1'.0119139 or 1* 0' 42’ oap 39 , 
As 8 1 Xaeshatras answer nearly to 85 days, it follows that if to a small Arc expressed in Xaesha. 


tras and sexagesimal parts, be added its 84th part, we have the time in which that Arc will be 
described, by the Moon, expressed in days and sexagesimal parts. 

Having also discovered that the quotient 6C70 in the 3d operation is that of the Zodiacal 
revolutions, it is easy to sec that the Moon is supposed to complete exactly 55G243 Zodiacal revo. 
lutlons in 15197490 days ; one Zod seal revolution of the Moon is therefore equal to 27.32167 116 
days, thatis 27" 19= 18' I*" 62, or 27“ 7 *' 43' 12’ 65. 


J)jflVrcnce of Meri- 
dians. 


Time of new Mood 
sougtu. 


For the me.in 7o» 
diacal revohitinns 
of the- Moon from 
the Kpoch, 



J’or the Maon*$ 
meufi place in tiie 
Zodiac at ihe be- 
gii’juiijg oi* lae ^ciir. 


For the nnmber nf 
rnean periods ef Yo* 
ga« from th« Epoch* 
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5. To Sad the Moon’s mean place in the Zodiac at tlie beglnjilng of the year. 

The computations in the last article shewed tliat the Moon had completed 6670 Revolution! 
and almost 20 Naeshatras over. The remainders left in those operations, are here reduced to 
sexagesimal fractions. 

If (he second divisor had been 85, as in the 
last article, the quotient would have been 
sexagesimal fractions of a IS'acshatra ; but by 
dividing by S4 instead of 85, and then by in. 
creasing the quotient, one 84th part, it follows 


le 

1 1 002 
60 

13244)360120(49 

618066 


2» 

69 49 50 34 

60 

84)3539(42 

352S 


11164 

60 

)6698 10650 
6C2200 


61 

60 

)377C{4 4 
3096 


from what was before remarked, that instead of 
the fraction of a Maeshatra, we get the time in 
which it is described. As this quotient is 
subtractive, it shows that in 42' 44' 10’ the 
Moon will complete the 26th A’acshafra at the 
original Meridian, and adding 56’ 15", (3) 
gives 43' 40' 25’ for the lime after noon, at 
the place whpr(; w-e now are, of its completion. 
6. To find the number of mean periods of Yo^as from the given Epoch to the beginning of 
the present Tellinga year. 


7640 

60 

)458400(3t 

450298 


14 

60 

)S71(IO 

840 


8104 


1" 

1S2263 

7 X 


1275841 

618 -f-* 


-U * .(J 

1031 

131532 

2 4- 


Sa 

185263 

11S27 

193560 

S 


1238)1270459(1031 

1270378 


16)181534(11327 

1SI532 


27 ) 193537(7169 

193503 


81 


The number 193587 in the Sd operation being supposed the Nacsr.atras which the sum of the 
tneaw motions of (he Sun and Moon amount to in 182263 d.iys, F find that the sum of the moan 
motions of the Sun and Moon in 19808 days will be exactly 21039 Nacshafias. The mean 
time of a Yoga is therefore .9414896 of a day or 5C' 29' 21’ 75, and 17 mean Yogas nearly equal 
to 16 days. 

In 534816 days there will be 21059 mean revolutions or periods of all the 27 Yogas, 

7. To find the mean time when the 25th Yoga will end. 

By the last computation it appears that 24 Yogas were completed and (he 25tli begun. 


For tie mean time 
vrhrn the 2dlh Yo- 
ga endi. 
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i" 

si 

60 


2« 

16 


The quotient S 55 S2 is properly subtrsctlre 
from 2 the remainJor in the second operation 


1238)4860(3 

3714 

1143 

60 

)68760(55 

esotio 


670 

60 

)40200(32 

39516 

684 


14 3 55 32 

60 


13)343(49 

833 

10 

60 

)655(38 

640 


9 

60 


)572(33 

561 


11 


in the last article, but the coKiplement of the 
whole to the former divisor 16 is here taken, 
because it is not the lime since the 24th Yoga 
ended that is required, but the time until the 
end of the 25th Yoga. The dividing by 17 
instead of 16 gives the second quotient 49' 38' 
33" in time, to which adding 59' IS^oii account 
of Meridian distance, we get 50' 34' 48" for 
the mean time of the end of the 25th Yoga 
after noon. 


8. To find the number of Anomalistic revolutions of the Moon from the Epoch to the 
beginning of the present Tellinga year. 

1" 2'; The number 1851CO on wliich this computation is 

185100 


3 X 


655480 

146 


founded, appears to be that of the Tidhis elapsed from 


For ihe nionber of 
Anonialistic revolu. 
twins of the Moon 
from the Epoch. 


655480 
014 + 


655620 
49 + 


3784)556091(140 

552464 


81)555075(6515 

555600 


the Epoch to the beginning of the year (art. 2, no. 4), 
and having found out that the quotient 6615 must be 
that of the Anomalistic revolutions of the Moon, it 


3630 


15 follows that 105052 Tidhis are equal to 3785 Ano- • 


mallstic revolutions. One Anomalistic revolution of the Moon is therefore equal to 27.9926024 


Tidhis, or 27.554600 natural days, that is 27" 33-' 10’ 33" 62 or 27* IS". 18' 37* 55”. 

9. To find the Moon’s mean Anomaly, expressed in terms adapted to the Index of the Tidhi 
Table, for the mean time of new Moon, 

3630 The first remainder in the last computation is multiplied bv 80, but the 

80 _ 

following fractions are sexagesimal parts of it. The quotient thus found 


8784)290400(76 

287584 

2816 

60 


is joined to the second remainder in the last computation, and gives 15 
76 44 for the Index required. 

Each unit In the first term of this Index is the 84th part of one Ano- 


)ir)8960(44 

16G496 

2464 


malistic revolution of the Moon, or 528th of a natural day. Each unit of the 
second term being one 80th part of the first, is .041 of a natural d*y, or 
.240 of a gaddia. To reduce guddias to the 24Gth part of a guddia, multiply 


by 4, and to the product add its 60th part. Thus if 15' be given, then 4X15 X 


4X15 

00 


= 61 . 


FortheMoon'smcai 
Anomiily in terms M' 
the Index ofthe Tidhi 
Table XXVll , 


Index of Tables for 
the Moor's mean 
Aaomaly 15 44. 


and 61 ; is to 15 :: as 1 : to 246 nearly. The reason of this remark will appear hereafter. 



For the nnmher of 
mean Anomalistic 
revolutions of the 
5u« from the l:|^)och. 


For the Sun*? mean 
Anomaly for the 
mean tune of new 
Alooji in terms of 
the Index, 

Indeic of ilie Solar 
Table XL ,90^59. 


To find the Index (o 
the Nacshatia Tabic 

xxxYllt 
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lo 

ISjfcO 
1900 -f- 


10. To find the number of Anomalistic revolutions of the Sun from the Epoch to the beginning 
of this jear. 

From this computation I find that 5719 
Anomalistic revolutions of the Sun are 
supposed equal to 2122120 Tidhis. so 
that one Anomalistic rerolution must be 
371.004S71 1 Tidhis or 365.25S7933 natu. 
ral days; that is 3u5'' 15' 31’ 39" 46 or 
365' 6" 12' 39' 78*. 


6720 : 187060(32 
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4020 
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185160 
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185128 
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37I}185220(-199 

185129 
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11. To find the Sun’s mean Anomaly for the meantime of new Moon expressed in terms 
adapted to the Index of tli<' Solar 'Table. 

'Tile quotient is subtracted from the second remainder in the last com- 
putation, and leaves 90 2 59 for the Index required. 

Each unit in the first term of this Index being the 371st part of ono 
Anomalistic resolution of the Sun, or .9845 of a natural day'; each unit 
of the second term will be .09845 of a day or 5.907 guddias. To reduce 
guddias to the scruples of time expressed by the second term of the Index, 
divide by 6, and to the quotient add its 60th part. Thus if 13' be giren^ 
then i-f X ~ and 18 is to 3.05 as 5,902 to 1 nearly. 

12. To find the Index to the Xaeshatra 'Table for tlic mean time of tlie Moon’s completing the 


2Ctli Naeshatra. 
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From tlie time of the 
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shews the former to be 
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Ov 2St> 

later than the latter. 

, Multiply this difference by 4 and to 

the product add its 60th 


part (9), which gives 32 3 1 nearly for the increase answering to that time. 

'To the Index of the Tidhi Table for the mean time of new Moon (9 ’, add the increase thus 
found, and it gives the Index of the Tidhi 'Table for the time of the Moon’s completing the 26th 
Naeshatra 16 29 18. 
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The Index of the Tidhi Table being expressed in S4th parts of the circumference of a Circle, 
and the Index to the Naeshatra Table being expressed in 80tb parts of the same, the Index of the 
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former must be dimiaished four 84th parts, or one 21st part, ia order to adapt it to the latter 
Table, 

This correction being made, gires 15 45 53 for the Index to the Nacshatra Table at the gWen 
time. 

13, To find the Index to the Yoga Table for the mean time of the end of the 25th Yoga, or for 
SOg 34? 48p after noon (7), 
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parts of the circumference, 

00 
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and the Index to the Yoga 

Table in 

86th parts of the 

same, 

1 the Index of the former must be augmented two 84th parts, of' 


one 42d part, in order to adapt it (o the latter Table. 

14. The four Tables made use of in this method, are next to be considered. 

The XXXVII ih, or Tidhi Table, an5\rers to an Anomalistic revolution of the Moon, and as 
its Index increases to 84, each unit thereof is nearly one third of a Tidhi, there being 27.9926 
Tidhis in an Anomalistic' revolution (8). For each Tidhi, therefore, the Index to this Table must be 
increased 3 0 4. The first column after the Index seems to be that of the Moon’s Equation converted 
into time by the following proportion, viz. as the Moon's true diunial motion minus the Sun’s mean 
diurnal motion, is to the Moon’s Equation expressed in degrees, &c. so is 60g or a natural day to 
the Equation inserted in the Table. The last column seems to be that of the true diurnal motion 
of the Moon minus the mean diurnal motion of the Sun expressed in degrees, &c. 

The XXXTfTir or Nacshatra Table, answers also to an Anomalistic revolution of the Moon, 
and as its Index increases to 80, each unit thereof, is nearly one third of the time in which the Moon 
describes a Nacshatra. Hence, as an Anomalistic revolution or 27" 55 44 (8), is to 80, so is the 
time of describing a Nacshatra or 1".01 191 (4^ to 2.9379 or 2 75 2, the increase of the Index of 
this Table answering to one mean Nacshatra. The other column seems to be that of the Moon’s 
Equation converted into time by this proportion, viz. as the Moon’s true diurnal motion, is to ber 
Equation expressed in degrees, so is 60g, to the Equation inserted in this column. 

TheXXXTXor Yoga Table, answers still to an Anomalistic revolution of the Moon, and as its 
Index increases to 86, each unit thereof answers to one third nearly of the lime of a mean Yoga. 
Hence 27* 55 46, is to 80, as the time of a Yoga, or .94149 (6), to 2.9385 or 2 75 4, the increase 
of the ludexfor one Yoga. The first columm after theindexseems to be that of the Moon’s Equation 
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tra Table 15 46 dS. 
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Table XXX THr 
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cor.Tfrten Into time, by tbe following proportion, viz. as the Moon’s true diurnal motion plus Ibe 
mean diurnal motion of the Sun, is to the Moon’s Equation expressed in degrees, &c., so is COg to 
the Equation inserted. The l.rst column appears to be that of the true diurtal motion of the Moon 
plus the mean diurnal motion of the Sun, 

Tab'.: X!. Ti’.e XL st, or Solar Table, answers to an Anomalistic revolution of the Sun, and as it increases 

to .171, each unit thereof answers nearly to one Tidhi. The first column after the Inde.v seems to 

b“ that of the Sun’s Equation expressed in degrees, &c. (in the original it was expressed in seconds', 

but by the manner in which it is used, the Sun’s Anomaly seems to be reckoned from the Perigee 

and not the Apogee. The last column is that of (he semi-diurnal Arcs expressed in time. 

For the t' ls time of 15. To find the true lime of new Moon, or of the beginning of the frret T'idhi Fade ami. 
npR' Moon. 

(15 7G 44_) Pil fer to the Tiui.i Table with the Indexbefore found (9;, and take oat the corres. 

49v 

11' 50 ponding numbers, with the proportional parts. 

6'^23g 49''(3 63 The Lunar Equat-on being additive, the Index to the Solar Table before found 
23 43 4 

■ ^ — — - (11) requiresan augmentation proportioned thfeieto. Divide therefore the Lunar 

90 2 59 Equation by 6, and to the quotient add its COth part, which gives the cor- 

,4 2 

rection to be added to tae Iivdex to the Solar Table before found. 

.90 7 1 

too 7 1) AVith the Index thus corrected, refer to the Solar Table, and take out the corres- 

‘2’ 10' 23" 

14g 41v ponding numbers from both columns. 
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1 10 30 

0 14 44 


1 21 14 


Divide the Sun’s Equation expressed in seconds, by the number taken out of the 
last column of the Tidlii Table expressed in minutes, (they are so inserted in the 
original Tables) and the quotient is guddias and vigucldias of time. In other 
words, say, as the Moon’s diurnal motion from the .Sun, is to GOg, so is the Arc 
the Sun’s Equation, to tlie time in which it will be desciibcd. 

To the mean time of new Moon (3), add the Lunar Equation, and also the Solar 
Equation reduced to time, and the sum shews tlie true time of new Moon to 
fall on the 2Sth March at lOg 30v after noon, and by adding tlie semi-diurnal 
Arc, (hat it fell on the 28th March at Sig 14v after Sun rise. 


For tli« true time of 16. To find the true time of the end of the 2Gth Naeshatra, or the beginning of the 27th 
end of the 25tU 

Naevhatra. named Revati. 

(15 46 68) Refer to the Naeshatra Table with the Index before found (12), and take out 

22g 6v the corresponding Equation. 
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0 43 40 

0 22 9 To the mean time acid this Equation, and »lso the Sfmi-dlurnal Arc, ulilch shew* 

1 5 49 that the 27th Nacshatra began on the 28th March at 5s 49v after noon, or at 

0 11 4i 

• 20g 33’ after Sun rise. 

1 20 33 . - 

17. To find the true time of the end of the 2Sth Yosia, or beeinninff of the 26th named Indi a. time of 

° the eiul of the £5th 

17 9 13 Refer to the Yoga 'i able with the Index before found (13), and take out the 

20^ 47’ 

13° 55' corresponding number including the proportional parts. 

The Index to the Solar Table is here not only to be augmented on account 
of the Lunar Equation, but also on account of the difference between the 
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6)o5 4l 46(5 57 mean time of new Moon (3) and the mean time of the Yoga, or for 35g42T 
in all ; and the correction found by article 1 1 is to be added in the present 
isstance, to the Index to the Solar Table before found. 
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Refer to the Solar Table with the Index thus corrected, and take out the corres- 
ponding Equation. 

Di’idc the Sun’s Equation expressed in seconds, by the last number taken out 
cf the Yoga Table expressed in minutes, as in article 15th ; or say, as the 
sum of the diurnal motions of the Sun and Moon, is to 60g, so is the Suu’s 
Equation to the time corresponding. 

To the mean time of the Yoga (7), add the Lunar Equation, and from the sura 
subtract the time answering to the Solar Equation. Add also the semi-diurnal 
Arc, and the result shews that the 26th Yoga began on the 28th March at 
IS SC’ after noon, or at 16s 43’ after San rise. 

To find til a Carna for the beginning of the year. _ 

^ for the Carna ia 

Tliirty Tidhis haring elapsed since the preceding new Moon, multiply this number ‘'‘I' of liie 

by 2, because a Canu is half a Tidhi j and subtract one from the product, because 
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sec! since 


the first Carna begins in the middle of the first Tidhi. As 59 Carnas Imye pas: 
the series began, divide this number by 7, and the quotient 8 shews that so many 
complete series of the seven ordinary Carnas have paswd, ind the remainder, that 
three of th« four extraordinary Carnas are also past. The last of the eleven Carnas, or 
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the fourth extraordinary Carna begins with the first Tidhi, or at 21' 14' after Sun rise on the 28th 
March, as already found (15). 

10. To find the mean time of the beginning of the 2d Tidhi, 23th Nacshatra and 27th Yoga; 
or end of the IstTiJhi, 27th Nacshatra and 26th Yoga. 
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This is simply to add the mean time of one Tidhi, one Nacshatra and one Yoga (2, 4 and 6) 
to the mean time of the beginning of the last Tidhi, Nacshatra and Yoga (3, 5 and 7). 

20. To find the Indices of the Tidhi, Solar, Nacshatra and Yoga Tables, for the time of the 
beginning of the 2d Tidhi, 28ih Nacshatra and 27th Yoga. 
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To the Indices before found (9, 11, 12 and 15) add the Increase of each respectirelv, for one 
Tidhi, ene Nacshatra, and one Yoga (1 1). 

21. To find the true time of the beginning of the 2d Tidhi. 
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The 2d Tidhi begins therefore on the 29th March or Ist day of the Tellinga year, at lOg ISr 
after noon or 25g 2r after Sun rise. 

22. To find the true time \yhcn the 28th Nacshatra begins. 
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or 22s 6v after Sun rise. 
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23. To find the true time when the 27th Yoga begins. 
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The 27th Yoga begins therefore, on the 29th March at 13' 58’ after Sun rise. 

24. To find the Carna. 

A Carna being half a Tidhi, the computation of the former difiers in nothing from the com- 
putatioB of the latter ; only that instead of adsancing by a mean Tidhi at a time, ts in art. 19, 
no. I, Vie must only adrance by half a mean Tidhi at a time. 

In the present instance, it need only be obserred that the 2d Carna begins 'vhh the 2d Tidhi, 
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From the time when the 2Sth Nacshatra begins (22), 
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subtract the time when the 27th begins (16), and the 
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difference 1' 1' 33’ is the time in wlilch the Moon des- 
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cribes the 27th Nacshatra ; then say, as 1'’ or eO', is to 
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the time of the Moon’s describing if, so is 30' the 
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Drava of the 27th Nacshatra to the time of the Moon’s 


describing that Arc, viz. SO' 46’. 

To the time thus fcnnd, add the time of the Moon’s entering the 27th Nacshatra ; which shews 
that the Wurjum began 51' 19' after Sun rise, and subtracting double the semi-diurnal Arc, tliat 
it began 21' 51’ after Sun set. 

The Thjajumor continuance of the Wurjum, is reckoned to be 4' of time. 
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PART II. 


Method of computing the mean and true places of the Planets in the Zodiac, 
means of Astronomical Tables, 


r,p!i;)i of Vavilala 
flules 

and i'..b!e... 


Jloan i)1a<?(! of the 
Fianels on ilie last 
d.iy of tin? 4,‘!9*liii 
> t'.'ir if tbi' Cali ? ni^j 
called their JJruca, 


Ifotion of tbe Apsi- 
des. 


1. Ii o lables are madeuss of in the Siirrlah Siddhanfa, but modern Astronomers often make 
use of Tables, and as I hare been told that Vavilala ('uchiroia's Tables agree yery well with the 
Rules given in the Surriah Siddhanta, I shall insert tliem here, aeccrdiug to the copy which I 
obtained. 

It has already been observed, that those who use these Tables commence their compufatiofts 
from noon of the last day of the 4399th year of the Cali yug, for which Epoch, Vavilala h** 
given thcDruvas or mean places of the Planets, and their higher ApMdes.f*) I have no doubt 
that be gave the places of the ascending Nodes for the same time, but as I did not obtain thi* 
information from my Instructor, I endeavourtd to supply it ollicrwisc. Indeed the person from 
whom I procured a copy, did not know the use of the la .t column of the Tables for the Annual 
Equations of the Planets, which 1 found to betheCliila Canv.i, and necessarv, (according to the 
method taught in the Surriah Siddhanta,) for finding tise Latitudes of the Planets. 


52. Drutas or mean places of the Planets, tlieir Apsides, and Nodes, for aoonof the last day 
of the 4S39th year of the Cali yug. 
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The motion of the 

Apsides of the 

Planets was stated to 

me a 

3 foil 

ows : 

Sun’ 

's Apogee 1' 


517 years. Mars’ Apsis 1' in 9SO years. .Mercury’s do. 1' in S44years. Jupiter’s do. i' in 222 
years. Venus’ do, 1' in 374 years. Saturn’s do. 1' in 5123 ye.irs. 


(*) A Me Appendix at the end of the Note, 

(+) The Aoun i Apogee and Node nre .subject to a Bij.ah or correction of 1 rpTOhiticns in a Mah.a yn”- ax was 
s’-ev. u in I'.ie Second Memoir, Pai t II ; hut the TelUiiga Astrcuomeri do not seem to make use of it. This Bijnji 
with its Diuv-I, wiil he found in Tabic XXII. 



Mution of the Nodes. 
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The motion of the Nodes, according to the rules giren in the Surriah Siddiianta, may be stated 
as follows : Mars’ Node 1' ia 935 years. Mercury’s do, 1' in 410 years. Jupiter’s do. 1' in 
lllOyears. Venus’ do. T in 222 years. Saturn’s do. 1' in 302years. It is to be remembered, 
that all the Nodes are supposed to have a retrograde motion. 

In finding the Ayanansa, or distance between the vernal Equinoctial point and beginning of 
Mesha 7", at a particular time ; it is only to be remembered, that these points are supposed to 
have been ccincident at the expiration of tlie SGOOth year of the Cali yug, and that the Equinoc- 
tial points have a retrograde motion at the rate of 54* ia one Sydereal year. To find the Ayanansa, 
therefore, for the end of the 4S99th y'car of the Cali yug, we have 4399 — 3000 = 1299, and 
1299x5 4* = 19“ 29' C", which is but little different from the Ayanansa for the same period found 
by the former method. 

3. A. To find the mean place of the Sun, for the mean time of midnight, at the beginning of 
the 4900th year of the Cali yug, under the meridian of Lancu. From the expired years 
4399 of the Cali subtract 4399 years .^G 3), and find the number of da) s contained in the 
4399 difference, which is 1S251S (’*'■). Then the Sun’s mean motion for this number of days, 
500 will be found by the Table, as follows : 


TIk' S jr.'s mean motion ia 1S201S days, is tlic-rt-fore found 
to ’.;c 11' IS’ 47' 8'', 
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jn place at noon of the last day of the 4S99th year of the 


11 4 43 10 piace lor mianig.at, or tlie Deginniiig oi me auuum yen me yug. 

B. To find the place of the Sun’s Apogee for the beginning of the lOOOth year of the Cali yug. 

j .500 

As the Sun’s Apogee moves at the rate of 1' in 517 years (3), we liEive — rpj — 58' for its 

motion in 500 years. 


(*) Tlie manner .f fir.iling I'le InJex to Vaxilala Cachinna's Table, was given at i’art III, Article 2 of the Sd 
Slcniair. In the pre'icnt ccic it will be 
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- 2902 Csha;,aTidhif,an'J 30 X 6184 — 2903= 182613 Bhumi savan d.nys, the 
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Table XXII. 
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trur' midnight Arc«i 
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Sun^s mean diurnal 
motion 59' 

Tal)le XXH. 


The Moon, Table 
XXI, mean 
Elements. 


Index. 


Moon's uioar. tee. 
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To the Drura or place of the Sun’s Apogee at the Epoch, add the motion 
of his Apogee in 500 yean, and this gltcs the place of his Apogee at the 
time required. 


1° With the Argument 3’ 12* 34' refer to the Sun’s Anomalistic Table (5) 
and take out the corresponding Equation + 2 7. 

To the Sun’s mean place for the mean time of nwdnight, apply the Equation 
arith its proper Sign, and it gires his true place for the mean time of midnight.- 

2* 7' 

2o For the Area Bhagabala, fake the 306th part of his Equation + — 20*, which 
being less than I', is here neglected. 

D. Given the Sun’s mean diurnal motion 59' 8' ; to find hit true diurnal motion. 

The'Cahular increase of the Sun’s Equation for 3" 46' answering to the Argument 3’ 12* 34f is 
1'- .53X59' S* 
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1' 53’, hence 

59' 8’ 

SO 


3“ ■i!>’ 


“ 30’ is the F.quation sought. 


The Sun being nearer his Perigee than his Apogee, the Equation is additive. 


69 38 

4. A. To find the mean place of the Moon, as also of her Apogee and Node, for the beginning 
of the 4900th } par of the Cali yug, and Meridian of Lanca. 

First find the motion of each respectively for 182C1S days, and then add the Druvas (6 3), 
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1 

47 

27 

10 
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11 

45 

49 
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1 

6 

50 

0 

0 

31 

48 

8 

3 

15 

24 

39 
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0 

53 

28 
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0 

25 

23 

ISCQrS 

11 

29 

4 

35 

6 

0 

31 

27 

10 

15 

58 

50 

Druva 

11 

5 

48 

37 

4 

15 

26 

17 

0 

6 

12 

9 

Place at Noon 

11 

4 

53 

12 

10 

15 

57 

44 

1 

20 

13 

19 

Diurnal mttion 

- 

6 

35 

17 



s 

20 



1 

35 

Place at midnight 

- 11 

11 

28 

29 

13 

16 

1 

4 

1 

20 

II 

44 


B. Given the hloon’s mean place, and the place of her Apogee ; to find her true place. 


(«) Tkc Eijak of 4 rc\a!utions ta a Maha jug, additive, is here omitted, as alrcadj usticed. 



11’ 

11* 

28' 

5 

11 

11 

" 33 

105 

16” 

1' 

11 

11 

33 

11 

4 " 

~23~ 

11 

11 

33 


2 

11 

11 

9 



( 185 ) 

lo To the Moon’s mean place for the mean time of midnight, add the 

2* 7' 


27th part of the Sun’s Equation = -j- S', for the Area Bhagabala; Area Bhagabala. 

and it gires the Moon’s mean place for the apparent time of midnight. 

20 With the Argument IT 4° 23', refer to the Lunar Table, and take Table XXIII. 
out the corresponding Equation 2’ 11', 

From the Moon’s mean place corrected, subtract the Equation thus found, apparent 

’ ' tlcmeiits, 

and it gives the Moon’s true place. boon's true place. 

C. Given the Jfoon’s mean diurnal motion 13” 10' 35", and her diurnal motion from her 
Apogee ; to find her true diurnal motion. 

The increase of the Moon’s Equation for 3’ 45' answering to the Argument 11' 4’ 28', it Table XXIII. 

IQO or pfiJ w Ig/ iifr 

18' 4^'; and ^ ^ Equation sought. 

This Equation, in the present instance is to be subtracted fiom the mean 
motion. 


13” 

1 

10' 

2 

35" 

5S 

12 

-f- 

39 

D. 

To find ti 

11* 

9” 

22' 

1 

20 

12 

9 

19 

10 


F rom the Moon’s true place, subtract that of her Node, to get the Argu. Latitude, 

meat ; the Sine of which is 3247', and the Sine of 4* 30' the inclination of 

27 p/ V 3947 

the Moon’s Orbi^, is 270', so that — ^ 433 ^ = 252' is the Sine of the Moon’s Latitude and 

4* 12' the Latitude sought, which is South in the present example. 

The Planets, 

A. To find the mean place of Mars for the beginning of the 4900th year of the Cali yug. Mars, Table XLl 

To Mars’ mean motion for 182618 days add the Druva -^’’"rsana from tbe 

LpocI) or ludex. 

(6 Z) 9' 22” 35 ' 23", and half his mean diurnal motion (C S) 

4 11 32 0” 15' 43", which gives r 18” 13' 26" for his mean place at Mars’ mean place 

midnight, at the time given. at Laa- 

B. To find the place of JIars’ Apsis and Node for the same time. 

Since Mars’ Apsis moves at the rate of 1' in 980 years (3), we have - ^ =30'' for its HU Aphelion 

motion in 500 years, and this added to the Druva (0 5), gives 4' 2’ 10' 35" for its place at the 
time given. 


100000 


65 

21” 

56' 

16* 

80000 


6 

11 

33 

1 

2000 


10 

28 

2 

19 

eoo 


10 

14 

24 

4-2 

10 


0 

5 

14 

25 

8 


0 

4 

11 

32 

1823 IS 


9 

25 

22 

15 


And since Mars’ Node moves at the rate of I' in 935 years (3), w* have 


I v-')o 

irjo 


32^ for Hifc Node. 
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Jts tnot'rtn In COO 5'r-Rr8, wlilch fcisi.-frp.rff r 1 (Vf-crj-jin tl.n Nndfs !V.f)W refr«"rB;’.' ) from tl;e Druva 

(3), gh't'S 1* 10” o' 10'' fo? its ii'.ECo at tli.i berinniag of tho -lOOOth rear of the Ca'i vui;. 

F'tr Mars' true C. Given Mare’ mean place, the place of hIs Apsis, and tlie Sun’s mean place; to find the 
place. 

true place, 

lu To the Son’s jnenn place apply the 305th part of his Equation before found, and to Mars’ 


Area Bhagibala. 

Tn< 

an p! 

acc a;: 

;i;ly the C87th part of the Sun’s Equation for tlie Area llliagibnla ; but as these 

<5 place once cor. 
rectej. 

corrections are each of them less than 1', they are omitted. 

• * 


11 

4 

43 



7 

IS 

13 

2o From the Sun’s mean place, subtract that of Mars, both corrected as aboTC, 


o 

O 

10 

30 

and uith this A.-gutnent take out the Equation -}- 37’ 8' frera Mars’ Annual 

Tahlf XLI , part 3, 

1 

IS 

13 

'Table, and apply one half of this to his mean place once corrected, to get it 

Tiviee corrected. 

+ 

IS 

31 

tzi'ict: corrected. 


8 

0 

47 



4’ 

10’ 

or 

kJ 



8 

6 

47 

So From the place of Mars’ Apsis, subtract his place tzsice corrected, and 


8 

3 

16 

Viith tills Argument lake out the Equation 10 20, and apply the half of this to his 


8 

0 

47 

Thrice corrected. 


5 

10 

place twice corrected, to get his mean place thrice corrected. 


s” 

1 

37 



4' 

10* 

3' 



8 

1 

37 

4o From the place of Mars’ Apsis, subtract his plaec tlir/cc corrected, and 

Table XLI , part S, 

8 

8 

26 

with this Argument take out the Equation 10’ 45' from the Anomalistic Table, 

S true Heliocen- 

7 

18 

13 

which apply to Mars’ place once corrected, in order to get his true Heliocentric 

tric place. 


10 

4o 

place. 


7 

7 

28 



11* 4’ 43' 

7 7 23 

~i ^ 15 

Part 3. 7 7 28 

+ 1 9 10 

^ true Geocentric g jg gg 

piace. 


5" From the Sun’s mean place corrected by the Area Bhaga’oala, subtract 
Mars’ Ileiioeentric place, and -viith this Argument take out the Equation 
-j- 1’ 9" 10' from the Annual Table, avhich apply to Alars’ Heliocentric 
place, in order to get his true Geocentric place. 


For his true diarnal 

motiuD, 

Table XLl part 3. 


D. Given !Mars’ mean, to find his true diurnal motion. 

3521' 

3438 From the Cht'la carna answering to the Argument 3* 10” 30', subtract the 

83 Hadius. From the Sun’s mean diurnal motion, subtract that of Mars, 
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68 

31 

8 

26 

£7 

42 

31 

26 


£0 

31 

46 


57' '-’"yP7' 

Then half the Equation r: 39* is to be added to, or subtracted from 

Mars’ mean diurnal motion, according as the Chila carna is greater or less than the 


31' dO" 
4-1 29 

33 15 


SI' 26* 

42 21 

~Yi 47 " 


£0 The Increase of the Anomalistic Equation for 3° 45' when the Argument is 

M'4iV' X 21' 


8 s 3’ 16' is 21 '; and half the Equation 

diurnal motion once corrected, gires it ticice corrected. 


2' 55' being added to the 


S438' 

3124 


£D' 8* 

S3 47 

2T 

S3 47 
2 33 


30 The increase of Mars’ Anomalistic Equatioa for 3“ 45' when the Argument 
is 8 ? 8 ’ 26', Is 16; and tlie Equation = 2 ' 21 * being applied to 

Mars’ mean diurnal motion, gives his diurnal motion thrice corrected. 


4o Take the diSTerence between the Radius and Chila carna answering to 3? 27° 15'. 

From the Sun’s moan diurnal motion, subtract that of Jlars Ihricc corrected. 
Then is tlie Equation — — 2 ' 33* to be applied to Mars’ diurnal 


31 14 


motion thrice corrected, to get his true diurnal motion. 

E. To find Mars’ Latitude from the foregoing data. 

To the mean place of Mars’ Node (13), add the annual Equation (C, no. 5 ), 


13 10° 3' 

1 9 10 

~ ^ which gives its corrected place 


8 ’ 16° 38' From Mars’ true place (C, no. 5), subtract the corrected place of his Node, 

2 19 13 ’ 


5 27 


and the Sine of the difference is 15 5', Mars’ greatest apparent Latitude beinc 


1 ° SO', its Sine is 90', and the Chila carna is 312 I' (D, no. 4). Hence — 4 ' 

tude sought, which in the present example is North. 


W X 155 ' _ .. 

jl21 


A. To 

find 

the mean 

place 

100000 . 

9 ’ 

1 ° 

48' 

16* 

80000 . 

4 

25 

26 

37 

2000 . 

8 

24 

33 

10 

600 . 

9 

25 

23 

27 

10 - 

1 

10 

55 

c 0 

8 - 

1 

0 

44 

19 

182^18 . 

11 ^ 

0 

1)6 

12 


To Ncrcuri/'s mean motion for 182618 days, add the Druva 

(6 3) 10 26 48 ' 9 * and half his mean diurnal motion 2° 2' 40 ", 

which gives 9’ 29° 47' 7* for his mean place at midnight at the 
time given. 


Once corrected. 

Part 3. 

Twice correeted. 

P.art 2. 

Thrice corrected. 
Part 3, 


True diurnal mo- 
tion. 

For Latitude, 

Part 2. 

Kode corrected, 

Table XXX. 

(? Irae Latitude, 

Mereiirv, Table 
XLll. ■ 

His mean place at 
midnight at Lanca, 
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For Ml Aplielion B. To find the placa of Mercury’s Apsis and Node for the same period, 
aud Node, 

Since Mercury’s Apsis mores 1' ia 544 years, we hare (0 3) 1.. ^ - — "55* for its motion inSOO 

” 5-]4 

years, and this added to the Drura, gires 7* 10° 28' 12° for its place at the giren period, and 

1' V 500 

since his Node moves I' in 410 years — = 1' 13° is its motion in 500 years; and this 


subtracted from the Drura, gires 0« 20° 40' 51* for its place at the time required. 

For g’s (rue place. C. Giren Mercury’s mean place, the place of his Apsis, and the Sun’s mean place ; to find 
Mercury’s true place. 

lo Find the Area Bhagabala for the Sun as before, and to Mercury’s moan place add the 88th 


Sun’s mean place 
•uce corrected. 


XLII, Part 3. 


Trrice corrected. 


Part 3. 


Xbrice corrected. 


Sun'i place four 
times corrected. 


XLII, Part 3. 

^ ’s true Geocentric 
place. 

His diurual metiuii. 


part of the Sun’s Equation -f- 


5 $ 


= 1', which gires 9^ 29* 48' for his mean place once 


corrected. 


9* 

29* 

48' 

11 

4 

43 

10 

25 

5 

11 

4 

43 


4 

36 

11 

0 


7 

10 

28 

11 

0 

7 

8 

~10 

21 

11 

0 

7 


2 

7 

10 

28 

0 

7 

10 

28 

10 

28 

0 

8 

12 

23 

11 

4 

43 


4 

16 

11 

0 

27 

9 

29 

48 

11 

0 

27 

10 

29 

21 

11 

0 

27 


8 

6 

1^ 

22 

21 


2c From Mercury’s mean place, subtract that of the Sun, both once 
corrected, and svith this Argument take out the Equation 9* 11' from the 
Annual Table, one half of which applied to the Sun’s place once corrected, 
gives it Ixzice corrected. 

So From the place of Mercury ’s Aptls subtract the Sun’s place take 
corrected, and with this Argument take the Equation 4* 14' from the Ano. 
malistic Table, one half of which applied to the Sun’s place take corrected, 
gives it thrice corrected. 

4o From the place of Mercury’s Apsis, subtract the Sun’s place thrice 
corrected, and with this Argument take the Equation 4° 16' from the Atio- 
roalistic Tabic, and this applied to the Sun’s place once corrected, gives the 
fourth correction of the Sun’s place. 

So From Mercury’s place once corrected, subtract the Sun’s place four 
timet corrected, and with this Argument lake the Equation 8° 6' from the 
Annual Table, and this applied to the Sun’s place /owr /j/ncs corrected, gires 
Mercury’s true Geocentric place. 


D. Given Mercury’s mean, to find his true diurnal motion^ 



( im ) 


4513 
S4 JS 


10 From the Chilrt carna amirering to the Argument 10 * 25' 5', subtract the 

Radius. 


1095 
4 5 3?. 

59 8 From Jlercurj ’s mean diurnal motion, subtract that of the Sun. 


3 


6 21 


0 59 S 

4-22 SI 


1 21 S9 

1° 21' 39* 

+ 1 Q 


2-2 45 


60' 

1 


S* 
5 9 

56 


30 g> 04* V lOO.V 

Then half the E'juation rr-- = 45' 2" is to be applied to the 

Sun's mean diurnal motion, in order to get the diurnal motion once corrected. 

2o The increase of Mercury’s Anomalistic Eq^uation, when the Argu- 
ment is S' 10’ 21', bring 6', for one Pinda or 3’ 45', half the Equation 

■ — ~erj.- = 2 11 is apiplied to the iv.eau motion once corrected, to get it 

twice coriccted. 

3” The increase of the Anomalistic Equation for 3’ 4 5' when the Argument 
is S’ 12’ 22', being o', the Equation ' = 1 50 applied to the 


4572 


Sub’s mean diurnal motion, gives it ikrice coriected. 

Sl'lS From the Chili carna aiisworiug to the Argument 10' 29‘ 22', subtract the 

1134 Radius. 

4’ 5' 32' 

1 0 33 From Mercury’s mean diurnal motion, subtract the Sun’s thrice corrected^ 

3 


4 34 

5S" 

+ 45 47 -i— » 4 tU 

1 4u 45 motion //j/'ec tiA’iM corrected, gives Slcrcury’s true diurnal motion. 


Then the Equation ■ — jrpj — ^ — = 45' 47’ applied to the Sun’s diurnal 


O’ 20' 4r 
4 IG 


E. J O find Mercurj. ’s Latitude from the same data. 

To tlie mean place of Slercury’s Node, add the Anomalistic Equation (C, 

no. Iq, wlilch gives the Node’s place corrected. 

From Mercury’s mean Heliocentric place, subtract the corrected place, of 
his Node, and the Sine of the difTercnce is 3125'. Mercur}’s greatest apparent 

Latitude l;( liig 2", its Sine is 120', and the Chila carna 4572 (U, no. 4). Hence 
90' gives 1° 39' for the Latitude sought, which in this example is South. 


0 21 57 

9’ 29” 43' 

0 21 57 

*' 9 ” 4 51 

V 'I'-:-.' 


Notc Tile (rue places of Jiiffltr a^^d Saturn are cooiputed in the same manner, 

nti.'/and/s, with that of tlie Planet and the true place of f’enus is computed like that of 

Mercury ; so that it is needless to add more examp'.ts, 

A. To find Jupiter's mean place for the beginning of the 4000th year of the Cali vuir. 

Jean motion for 1S2Q18 daj s, add the 


ri 

o 

o 

0’ 

29’ 

3S' 

3"' 

To Jupiter' 

t;;. J!)u 

5 

17 

12 

27 


2900 

5 

111 

1 1 

34 

Druva 10* 12’ 

000 

1 

19 

51 

28 


10 

0 

U 

49 

51 

which gives 0 

8 

0 

0 

39 

53 

the- time given. 

13-018 

1 

24 

53 

i(J^ 


Part t. 


Once corrected. 


Twice corrected. 
Put a. 


Thrice corrected. 
Part 3. 


5 ’s true (llornkl 
ciuLiou, 


For bis Latitude. 
Hit Hoile corrected. 


Table XXX, 

XLI I, Part 3. 

5 '= true Latitude. 

Til/* Pdements of 
anti fj couqialid 

like of ; 

tlluje of 2 like », 


Jupiter, Table- 
XLlfl. 


Tu-Tcy, 

21 's mean Il-dioceti. 
trie place. 
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His A;.'iei;.m. 

ilis Xd.ic, 

Venus, TdblcXIHV“ 

iiit'ex, 

Mean jilare at iaU. 
rii»iual La;,.,a. 

Her Aphelion, 

Her Node, 

Saturn, Table 
XL\ ■ 


Index. 

His mean place at 
widuiglit a: Lanca. 


His Aplielien. 

His Nude, 

Area Ehagfbrdas of 
the rf5pecti»o Pla- 
nets. 


Since J Jailer's .Autis moves 1' In fl‘22 we have — -~ 7 — 


103 '20 

0 

1 4 

3S 

22 

3'! jOO 

0 

11 

4 1 

4 2 

2 O'. 0 

10 

24 

17 

34 

tvO 
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1 

1 7 

1C 

10 

0 

13 

1 

17 

o 

u 

0 

1 5 

49 

o 

152513 

8 

20 

40 

13 


B. To Cud (]j(. pincf f f Jupiter’s Apsis and Cs’ode for flit' tsme pejiod, 

2' lA" for Its motion In 500 

j’cars. arc this added to the Druva eiyes 5'^ CT 22' S" for its place at the given period. 

And since l:i; Aode moves 1' in 1J49 years, 1 X 500=21’ iv its motion in 500 jears, which 
Si.lnir. (( d fiom tlie Druva {jivts 2* I 0 ’" 43 ' g" fer its piace at li;e time re.pdrcd. 

A. To hiid tile mean place of Ceiius for the beginiiin.^ of the ttOOlIi tear of the Cali vug. 

To YtT.ui’ mean motion for ISJCIS davs, add (lie Druva 
(6 S) Ss 22’ 20' 19’, and half lier mean diurnal motion 4S' 4', 
whiidi gives 5’ IS’ 54' 5o" for her mean place at midnight at 
the time given. 


D. io find Iliu mean place of \ enus’ Apsis and Node for the same period. 

Since Venus’ Apsis moves 1' in S7 1 years, we have ~~ = T £0'' for its motion in 500 
yeais, aud this added to the Druva gives 2' 19’ 55' 6’ for its j.iacc at the given poiiod. 

And since l.trT’odem.oves 1' in 222 years, = 2' 15" is its metion in 500 years, and 

this subtracted from the D.uva gives V 29’ 39' 41" for its place at (he time , squired. 

A. lo find Sa'uni's mean place for the beginning of tlie 43 40;h year of tlie C.ili yog. 

'To Saturn’s mean motion for 1 320 IS dots, add the Druva 

2'' 23° iJ' SI", and half his diurnal reoilon 1' 0", which gives 
0 20 4 2' 15° 31' 43" for his mean place at miJuight at the ti.me 

given, 

B. To find the place of Saturn’s Apsis and Node for the svm* period. 

Since Saturn’s Apsis moves 1' in 512S year?, vve have — ~ 5' fer its mcli-n in '’OO 

years, and this added to the Druvrr gives 7' 20° 57' 32' for its place at the time reqidrul 

And since hisNode moyes I'In = 1' oD*' is ils motion in oOOyoarSj which 

Subtracted from the DruTa .giyes 3’ 10* 22^ 0^'^ for its place at the time required. 

In u=mg this method, the Area Bhagabala for Jupilei' is supposed to be the 4331th part of the 

■S/tu s E.juaiion ; that for J etius the 59Sth part, and that {or iiaiurn the lOSOOlli part of tire 

Hun's Equation. 

ntrariions are easily deduced from wlnt was expl.alned in the fo.’'ir!er section, it being 
only neiessary to divide SCO’ by the mean diurnal motion of the Planet. 
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PART HI. 


Mr-TiTOT) of coinpiding the Dcdhialion, Ascension^ Amplitude^ 4c. of the Planets, 

4'C. tyc- i , d t t n t 

A. GfiTEN thcMoo7i's true place In the Zodiac, lier Latitude, r.nd the Aj-anansa, to find her The Moon. 


Diciinition. 

lU 9 ’ £ 2 ' Jo To the Moon's true place, add the Avananra, which gires the Aloon’s 

10 £9 ■ _ _ 

^IT" Longitude, the sine of whicli is C&' and = - 8 ,aMswcrj to flic Dccli. 

nation of a point of the Ecliptic srhicli has the same l.onjit.ide that the Moon has in h.er own Orbit. 

4 ’ 1 ‘ 2 ' go Because the J/aoji’j Latitude and tlic De-.-HiiDtion lost found are both South, 

23 

^ their Guic. is supposed to give tlie Jdoen’s true South Declination. 

B. Given Mars' true ji'ace. (he Avinanra, and his L'.titn I', to find his D cliiiation. 

8 ’ IC 33 ' lo To .bh./'S'' true iilncf, Eciii tile Avane.'.isa, v, lih h gives his Loiigifudc, the 

19 29 ' 05 
_ n ; if'.' ! ‘07 

~ Sine of whioii is 241 S' ai;d — "hich answers to 23 * £ 1 ' 

the Declination of that point of the Ecliptic wliich has the same Longitude that Tdais has in liln 
Orbit. 

23 ’ 51 ’ 

£0 From the Declination thus found, which is Scuth, subtract Mars’ Latitude, 
which is North, and the difiVrcnce is the Detonation sought. 


Mars, 


£3 -17 

Given Mercury’s true place, the Avanansa, and his Latitude, to find his D.Tlinatlon. 

iO’ 22 ° 21 ' la I o Cilercury’s true place, add the Avanansi for the Longitude, (lie 

19 29 

s/ 1*^07 

— Sine of which is 1072 ': and • — — ■ = ' 130 ', wiiich answers to 7 ' 17 ' 

the D clination of the corresponding point of the Ecll; tic. 

7 * 17 ' 27 As th" D ’clinaiion of this point and hlercury’s Latitude are botli South, their 


Mercury. 


11 11 £0 


10 


47 


sum is to be tahen as Merciiri’s true Deciinatioii. 


?loTE.. — ^ 7 i.ltliough tills met! od ( f finding the Di ciin?M''n of tlie Planots be not perfectly correct, 
yet the principh's on ’"hhh it Ij foundc'!, are e\cccdinglv obvious. 

The Moon’s Detlinatirn being supposed 4 ” 40 ' South, to find the Ascensional diiTi rence. 


I'or the Cshelijya — r-yg — 
Ascensional difference sought. 


82', and for the Char.ajya - — 


Tie ’Tour 
sional diiTc 


S2j which is the 


’c Arrpn- 
rence. 
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In both this an ] tha last etanaple the seconj opor.iticn might have been omitted, but that is 
oalj the case Vriien the Decliaition lia;;'peas to be small. 


mean places 

u£ till t'iaia-i;. 


Ilule. 


As the reader may be desirous to see hovr the mean Elements of the Planets are rcsclyed ^7 
the Rules of the Suriiah Siddiiaiila, I shall close this paper with summary examples for each. 
The manner of deduciiig their apparent places, therefrom, are the same as those indicated, by 
'\'avi!ala Cachiiina. 

General Prohlem, 

To find the mean distance of each Planet from the beginninii of the Zodiac for the commence, 
meat of any star, wliiclt Id it be tliat of the 4900th }ear of the Cali yug (falling on the 19th 
Ivlarch 1798) at midnight, under the Meridian of Lanca. 

The Rule may be expressed as fellows; 

As the number of Bhuaii-savaii or natural days in a h!ah:i vug ; 

Is to tlic number of Bhaganas, or mean Sydereal revolutions of the Planet, in the sanne time j 

So is the Strostidi Digona ; 

To the number of lU volutions and parts of a RctoIuIIcb of the Planet in tha same time. 

N. B. — ftie complete ilevolutions are seldom wanted ; but the excess above complrke 
Revolutions, gives the nuan place of the Planet from the beginning of the Zodiac. 

I'J The Strostidi DIgona being computed for the did of the Luni. solar year 4S0S of the 
Culi yug, as indicated in the second (mrt of the Kej- to the Skldhanla Chandra Mana^ willOe 
found to be 71 11010SG004 Biiumi.savan days, of wlncli tlicre ate 10779178111! in a Maha j ue, 

Kcviiln;ii)ns. B. S.waii Coicfletf Revohnio;)*. Parts, 


o. 

J. 

s. 

%■ 

?. 

h- 


For thchifrher Apsi- 
ctt!s of the FlaueU, 


in 

For the Sun’s mean place 

4‘5 ;000nx T 1 -■ itrorinf n ! 


C19:.£3343%) 

11s 


J / 

13' 

1 


4° 

43 


For the Moon’s mean place 

57T'>'^''r.nX7UiO Cof'OOi 


(26I478'83G6) 

11 

11 

23 

23 




3f' 

For Mars’ mean place 

ovypr.v'; rx ‘ \ * 08^004 


(1030S93'292) 


IS 

13 

23 


1 1 7f5d:> 


7 

4o 

For Mercury’s mean place 

179STOfi(‘X"I-1 :() '<^8^004 


(8121024235) 



47 


1 


9 

29 

7 

5o 

For Jupiter’s mean place 

S6!-230XiU40!08600i 
' 1 jTT9ITS3S 


(164901015) 

0 

10 

41 

1 

6o 

For Venus’ mean place 

702317CX 1 n to 1040)00 1 


(3179335097) 

5 

13 


33 


i j77lU7bJi> 

= 

54 

To 

For Saturn's mean place 

146568X7 l-?40J08r>n04 
1577917828 


(6035SS2S) 

2 

15 

31 

42 


Fo) the mean distances of the higher Jpsides from the beginninx of the Hindu Zodiac. 

To find the mean distances of the higher Apsides and ascending Ixodes of the Planets from the 
beginning of the Zodiac, for the commencement of the 4900th year of the Cali j ug, the ral* 



( 193 ) 

differs in nothin? from that in the last article ; only that instead of a Maha a Calpa (or 1000 
Maha yu?s) ii made use of for this purpose ; excepting for the Moon. 


Revoliitinns. Bliumi Savan days, 

SfltXTit-ioiOsnont 

i5n'Jt7i?aaoou 

48S:0.3X7U4(M0S«094 


Apogse. 


(175) 2’ 17* 17' 16* ® ^ 


1 « For the Sun’s Apogee 
2™ For the Moon’s Apogee ^ 

For the Bijah or corrcctio 
So For Mars’ Aphelion . 

4o For Mercury’s Aphelion 
5“ For Jupiter’s Aphelion 
6 ° For Venus’ Aphelion 
7o For Saturn’s Aphelion 

For the place of the Nudes. 

The rule is (he same as for the upper Apsis of the I’lauets, with this only difference, that they Far the Nodes of ihe 

FUuets, 

«rc all supposed to more in Antccedentia or retrograde. 

Uevolutic/n-i. Rhumi Savan days. 

10 For the Moon’s Node 10^ 9MS' 16* 

The Bijah the same as for the Apogee -}- 0 1 33 1 

Place of Ji’s Node - - . 10 11 25 17 and its 

supplement to 12« is 1« 4S’ 33 4o". 

S1.1X7l4<Oi08f'0O4 


gO'X7l4' 010S6004 
A Culpa luiiUl is.bOOO 

368X71440a 08<>004 
I j77U17og30Ui) 
90nX7l440-:0'i6004 

" ' 'T5T7t)nv-bot;o 

535X71440408^004 
* “ I ji7i)l75>AOoO 

3'’X7 1470)080004 



+ 

0 

1 

38 

1 



Moon’s Apogee 

10 

17 

39 

5 



= 

(92) 

4 

10 

2 

35 

Apholion, 
C? A 

= 

(166) 

7 

10 

23 

12 


A 

== 

(407) 

5 

21 


3 

V. 

A 

= 
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2 

19 

52 

6 

9 

A 

= 

(17) 

7 

26 

37 

£2 

h 

A 


SI- J>< 


2'> For Mars’ Node - 
to 12s is 1* 10’ 3' 10*. 

3o For JrliTcury’s Node . 
to 12- is Os 20* 40' 51". 


— - = (DGj lOs 10* 56' 30' and its supplement O, 

A CaljM lj77'J17bieOOiJ '• 7 oe u 

488X7 14407n8a004 


1 57791 TbiSO 00 


= (?20) 11 9 19 9 and its suppkment 


4" For Jupiter’s Node - — == (78) 9 10 19 51 and its supplement 


Ijlt'Jlib.buoo 

9 ^ 7X7M40t0S6i!0 _ 4 , jggv jg Q 20 19 and its supplement 

IjliyiinjduOO = 0 It 


to 12i is f.s 19’ 40' 9". 

5 o For Venus’ Node 
to 12^ is is 29* 39' 41". 

6S‘'X7i4'n4rs'’nnt , 

60 For Saturn’s Node - ’ iclt-.n S 19 39 0 and its suppletr.cnt 

to 12* is 3s 10* 31' O’. 

>('. B The places of the Planets may be rcsolred from the beginning cf the Cali vug by 


SI. 

SI- %■ 
SI- ?. 
SI- B. 


(*} The B jail Is lui'scribed by the Ttka, but not by the Sur. iai. Sii73au/i(a, 
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m^ans of Table" XX, XXI, XLT, XLII, XLIII, XLIV, tnd XLV, when the Ahargana i$ known. 
Hut for the Aphelions and Nodes, if these Tables be used, the Epochs and Druvat given at the 
foot of the Tables must be referred to, and the Index must be computed as shewn at Part III, 
Article 3, of the Ke^ to the tiiddhanta Chandra Muna. 


MuatijBhawg ii 


End of the Apfendix io the Sucono Memoir. 


THIRD MEMOIR. 


ON THE 

INDIAN CYCLE of 60 YEARS 
on 

VRIHASPATI CHACRA; 

OR 


CIRCLE OF JUPITER. 



< 197 ) 


ADVERTISEMENT. 


— M tee M i— i ■* 

The Indian Cycle of CO years, or Vrihaspati Chacra, in any one of its forms, is of little^ 
0 r no use in the resolution of Astronomical Problems. The Tellinga Astronomers alone, ai'pl/ 
theirs to the computation of the yean elapsed of the Cali yug, for finding the Ahargaua and 
Soota dinCf or day of the full or new Moon. 

But in a Chronological point of riew Jupiter’s Cycle is important, because it was erer ■ 
practice in Southern India, when dating documents, to annex the name of the year of the Chacra 
to that of the concurrent Solar and Luni-solar years ; and as we know of three dilferent stylei 
bearing the same denomination, two of which occasionally expunge one Chacra year out of the 
Kalcudar, whereas the third (also under the name of Vrihaspati) records merely common Solar 
years^ xsithout any omission, it follows that in xerifying dates, great mistakes may be made, 
if attending merely to the name or numeral of the Chacra year. It will be seen in the following 
pages, that in present times the expunged years of the Jyaulistava Styh', precedes those of the 
Surriah Siddhanta by 13 years ; and that the whole of the Chacra or Cycle, according to the 
Tellinga Astronomers, whilst in reality it was 56 years in A. D. 1800 behind those of the two 
former authorities, yet from their manner of telling off the odd years of the Cycle, it seems 
to lose only 11 years in the said Christian year, 

A view «f the Epochs of expunged years from the beginning of the Cali yug to A" 5128 
complete (A. D. 2023) according to the Suniah Siddhanta, is given in a separate Table (XVIII, 
page 20), and in another (XIX, pagr 23) the sami*, according to the Jvautistava, f'om the birth 
©f Salivahana (A. C, 3179, A. D. 73) down to the 2033d Christian year. It also exhibits the 
d-fference of Epochs of the two Stjks. 

These Tables will suffice to rectify by inspection, any date recorded in Vrihaspati years only 
(which sometime^ happens on old inscriptions, when that of the other Styles is obliterated by 
time), provided it be known to which Style it belongs; a circumstance which must depend on the 
country which gawe birth to the document. 
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t 

On the Indian Cycle of 60 Ye a ns or Vrihaspati Chacra. (*) 

I HAYE not been able to discoTer the origin of the practice of reckoning time with reference 
to the revolution! of the Planet Jupiter, but it is no doubt very ancient; not only from 
there being nothing on record, but from the circumstance of its legitimate application having 
(if it ever did) long since fallen into diiuse in the Peninsula of India, where 60 Solar years are 
Supposed to be equal to five revolutions of the Planet, a proposition which is warranted neither 
by the Surriah Siddhanta, the Tikas, nor observation. — Generally, one year of Jupiter’s Cycle 
is supposed to answer to the time during which the Planet passes through one Sign of the Zodiac. 

The mean Solar Sydereal year, according to the Surriah Siddhanta, cortsists of 363’ 15' 31’ 31' 
24’ (neglecting 24 suras). Of Jupiter’s revolutions there are 364220 in a Maha yug ; therefore 
Jupiter’s motion in a Solar year is = 1* 0’ 21' 6' exactly. Subsequent Astronomers 

however, finding that this quantity deviated from the observation, hava imagined a correction of 8 
revolutions of the Planet in a Maha yug ; whence we have, as 4320000 to S revolutions, so one 
Solar year of 365 d 15' 31’ 31° to 2* 24' the correctlou or BiJab, which is subtractive; 

Therefore - . . - 1’ 0’ 21' 6' O" 

Bijah - ► - - * 2 24 

Corrected motion in 1 Solar year . . .. 1 0 21 S 36 

In order to hare Jupiter’s year expressed in Solar time vre have, as 30* 21' 3' SG* to 365 d 15* 
SI' 31°, so 30° to 3610 2’ 4’ 41°,2S21 (Stc. the true duration of the Chacra year. 

Such are the quantities which goTcrn the Tables at the end, constructed for the purpose of 
abridging tliese long and tedious operations. 

There are several Hules for computing the year* of the Chacra, three of which I shall consider 
as being the most in use, viz. I<> That of the Surriah Siddhanta; 2'; that of the JyautUtava ; 
and 5<; that of the TelUngas, the latter of which is followed in the Southern parts of India. 

Mr. Davis has explained in a general manner the theory of the two former, in a Memoir pub. 
lished in the llld volume of the Asiatic Researches, hut as it required much extension to reduce 
the respective problems to practice, I shall enter more minutely into the subject than he did. 


(*) This Cycle has been imagined, hut vvihinut fuinidatian, Ss be the same as the Cbuidcan St^os. 


Sot.'ir Tear ct the 
Surriali S'nUIhantu 
StiSd 15g3lfSlp2-is 

Tf’s motioa nneor* 
reeled Js. U* £' 6' 


Bijah S» Sd” jec 
annum. 


IVrnJtnn in I yelar 

ycarls. 0"2I'3“26-' 

1^’s yenrJGIo Sd-lp 
44c,£ 323 in Solar 
tiuie% 


Three ITuIf^OTStvlpft 

f^r the Cvcle of 
jears* 



I*rrrrp( by thf Sur* 
riiUi L.iidiiautu. 


Kx.'-mplt ay the 
HuU. 
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Aeeording to tlie Sorriah Siddbantt. 

“ Multiply by 12 Jupiter’s expired bhaganas (reTolutlons) and (to the product) add tbe Sign 
“ be is in ; diride (the sum) by 60, tbe remainder or fraction shews his current year, counting 
“ from Vijaya” (the 27th of the Chacra inclusive) “ as the first of the series.” (Asiat. 
Researches, volume III, page 213). 

How to find Jupiter’s elapsed revolutions and mean Heliocentric Longitude at any give* 
Epoch, will be shewn in another part of this collection. At present let it be understood, that it 
may be readily obtained by means of Table XI. As for the Bijah, Mr. Davis has shewn that 

4320000 years are to 8 revolutions, as 1500 years, to 1. Hence 1500 : 1 :: x : which 

is the general expression of the Bijah, x representing the years expired since the commencement 
of the Cali yug, v.hen the Planets were supposed to be in conjunction in the first point of th« 
Hindu Zodiac. 

Example I. 

Let it be profA^d to find the rank, name and beginning of the Frihatpati year concurring 
with A. C. 4871, relatively to the commencement of the said Solar Sydereal year current, or 
4870 complete. 

Say, as 432OC00 Solar years, to S64220 revolutions of Jupiter, so 4870* to 410'' 7’ 2* 37' 
the revolutions and Longitude of "V, at the end of the said year. 

For the Bijah we have =5 . . e- 0* 3* 14' 48» 

Longitude uncorrccted • • - 7 * 37 0 

71 ’s mean Heliocentiic Longitude corrected ■ 6 *9 13 

For tbe number of Cycles expired and years current. 

Rev. 410 
X 1* 

4920 

+ r 

60)4907, ''82 Cycles. 

127 

Remainder 7 years, from "Vijaya, the 27th year of the 

Chacr’ inrl'.is’ve, which therefore makes Vicari the 33d, the year current. But here it is to be 
vtmembered, that the numeral 33 is merely nominal, as will be shewn hereafter. 

I’.i ih“ lime of beginning of (he said year Vicari, relatively to that of the concurrent So'ar 
y -u’ 4371, sjy, as 2' 30' to 1 month oj iO days of Jupiter's oion time, so 29 22' 12 (the 
remaining part of the Longitude) to 11 months, 22 days (352^), 26 dandas, 23 palas, 19,80 casta, 
cala? of Sa ira time, which shews the portion of the Planet’s time in the year Vicari exjpired 
on the Ut Chaltrain (Bengal Valsacha) A. C. 4871 current. 
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Now fo hare the precise data in Solar lime, say as before fpa^e 1 99), as 30° 21' 3' 36* to 335® 
15° 31'’ 31°, so 29* 22' 12" to 353b 27° 10' 31” (•), the number of Solar days, dandas, &c. 


elajjsed of Vicari on the 1st Chaifram 4871 of the Cali yug. 

For the date of the beginning of the said Vrihaspati year according to the Christian Kalendar, 
finding by the General Solar Table at the end of the Tolume, that the year Cali yugam 4870 ended 
on the 9th April 1769 N. S. it follows that the commencement of the year Vicari fell on the 21st 

April 1768. 


And if the Ciril date according to the Hindu Solar Style be required, the process indicated ia 
the preceding Memoir, is to be followed. 

IIow to compute the same by the Tables. 

Let Jupiter’s mean Heliocentric Longitude for the end of the same year Cali yugam 4870, be 
required. Then by Table XI, we hare 

R 8 • ' » 

Epoch 4400 Driira - . 370 11 17 20 0 

4870 Column III, 400 - 33 8 20 40 O 

II, 70 . 5 10 24 37 0 

470 

410 7 2 37 0 
Bijah . . _ 3 14 48 


For the Bijah, Table XII, page 15. 

Epoch 4400 

Drura - - 2” 56' 0» 

Column III, 400 16 0 

Column II, 70 2 48 for 6” 


Bijah . . 3 14 43 

Therefore Vicari the year current 


For the Solar time due to 29 22 
Column I, 20* . 240 41 

9 . 108 18 

II, 20' - 4 0 

2 - 24 

ni, 10" . 2 

2 - 


Solar time expired of Vicari . 353d 27° 


410 6 29 22 12 
12 


4920’ 

+ 7 

• Cycle, y. 

60)4927( 82 7 from Vijaya the 27th. 

127 
7 


12 By Table XIII, page 16, 

23 9,4886 

37 25,2699 

41 23,1531 

4 8,3153 

0 20,6929 

24 4,1386 


10' 31”, 0640 


The same (neglecting the decimals) as in the preceding Rule. 

14. B ^The Table XLIII (page 56 of the Tables) of Varilala Cuchinna, gire •g't motion in SO 

days 2” 29' 31' 24’, which for one Solar year amount to 1’ 0* 21' 3' 26", ditfering only from the 


(•) For year exprcsicd in Solar tim**, f 

Ab SO” 21' 3* 36* : S«5d ISd 3Ip 31c :: 30” ; 36 Id 2d 4p 44c,23293 

6555816* 78895891c 6:S0000’» 77983484,23293 

The lecgth of JupUer't year, abich goTerni Table XIII, page 16, 


Date (if the begin- 
Bing of the Vrihas. 
pati year according 
to the European 
Kalendar. 


According to the 
Hindu Solar Kalen. 
dar. 


The same by the 
Tables. 



Jyaiitlsta-va I!ule, 


Tii'rf pi. 


Ist result in Saura 
time- 


Tlie Jyai'.tistuva uses 
the Solar year nc- 
eordins; to the Aria 
Sidi'liaiita 36jd Ij 
31 15. 


r lininple Iiy tlie 
Itule, 


The same by the 
Tahlcf, 
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quantity gken l)y the Surrtah Siddhanta, (corrected by the Bijah) by 10®, answering to 2 pal. 
0.344S cast, in Solar time. 

Roir. 

The same according to the Jyautistava (a book on Astrology.) 

This Rule etpounds the lusC expired, instead of the current year of the Chacra. 

‘‘ The Saca years note down in two places. Multiply (one of the numbers) by 22. Add (to tho 
product) 4291. Divide (the sum) by 1875. The quotient (its integers) add to the 2d number 
“ noted down, and divide (the sum) by 60. The remainder or fraction will shevr the last year 
“ expired, counting from Prabhava (inclusive) as the first of the Cycle. The fraction, if any left 
by the divisor 1575, maybe reduced to months, days, &c, expired of the current year.” 
(A siat. Res. vol. Ill, p. 214\ 

Here it is proper to observe, that the fraction of the first term when amounting to unit repre« 
sents one Cliacra year of SCO days, which the Hindus call Saura time ; therefore, in order to have 
the true Solar thne elapsed it will be, as 360'' Saura to 365’ 15' 31’ 15" (the duration of tha 
Solar year according to the Aria Siddhanta), so is the number of Saura da v s elicited by tho 
fraction reduced iuto lime, to the corresponding number of days, itc. in Solar Sydercal time. 

Example II. 

Let the year of the Cali yug 4870, or (1870 — 3179, 1091 Saca complete, be proposed : wanted 
the circumstances of the concurrent Vrihaspati year. 

By the foregoing precept we have 1091. 


IH'lj 


871 , 16914-0-1 33 

= 22 -r-r-- and — =23 

Ibia to 00 


The first fraction when reduced into time (-j-VtV), shews that 5'n 17‘> SO^an expire,) 

of the year indicated by the 2d fraction Qi), i. e. Vicari, on <he Ist Ciiaitram of the year 1592 
Saca current, in Saura time ; to reduce which into Solar time we have, as oo,)o ; 3550 I5j 
31P.25 :: 5^ 17d (167d) 36dan. 57p,6 : 170d 3 d 51p,9l or ITOd 3d 5li> 51,rcait. And as (he 
Solar year began on the 9th April A. D. 1769 (*), it follows that (according to this Rule) the 
Chaci a year Sarvari (the 34th and current one) began on the 21st Ceteber A. D. 17(58. 


In comparing hereafter the results of the two foregoing Rules, we si. all thus find theHl 
expressed in the same species of time, which Mr. Davis has omitted to consider. 

How to compute the same by the Tabh s. 

The fraction of the first member of the e.xpression will be expounded as follows, by Tahls 
XIV. page IG. 

Nnnirrn*or. p. 

•Column IIT, for 800 - c6 0 

II, 70 - 13 26 24 

1, 3 . 34 33,3 

5tn 17d 58dan. 57|\.G in Saura time 167 36 57.0 


(*) Solar General Table at tlie end. 
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To reduce wlilch to Solar time, liy Table 

Column I, 100 
II, (iO 
7 

SO 

6 

III, 50 
1 

0,6 

K^p'rrd in S ilar lime 
The same result as by the Rule. 

Illl’i 


r, page IS.’ 

D. dan. p.' 

101 27 39.6S200 
60 52 35,20020 
7 6 S. 10774 

30 26.29341 
. 6 5'2585S 

50,73037 

- 7,10224 
0,60876 

■■ ' ■ >*« ' ' — T>. CiHB. p. cn?f. 

- 170 3 51,01240 or 170 3 Cl 54,744 


a.lTIOK. 


The multiplier 22, and the dirisor 1875, are explained in the following manner by Mr. Davis. 

According to the Astronomical treatise called the Aria Siddhanta, there are 364224 mean 
revolutions of Jupiter in a J.Iaha vug ^instead of 364220 assigned by the Surriah Siddhanta, 
the Solar years of the latter being 305° 15^ 31p 31o and of the former SC5o i5d 3ip 15s); 
therefore 3G 122 4 rev. contain 4370CS8 of llie Planet’s ov:n years^ which exceed the Solar years 
in a Malta yug by 50GS8’, and 1320000' and 505SS being reduced to their lowest terms are 1875 
and 22 ; therefore in 1875 Solar yi ars, there is an excess of 22 Vrihaspati years. 


The additive number (1st member) 4291, by the Hindu Astronomers called C's/irpa, adjusts 
the computation to the commencement of the .®ra Saca, or the birth of Salivahana, which 
occurred when 3179 years of the Cali yug had expired. In order, therefore, to have the time 
elapsed of the Vrihaspati account at that lipoch, if we use the above formula it will be 


0- X CT 4- 401 


~ “ "‘“1 “ 6(7 


'2 4 G 91 

cn 0 — — - — :z: 2 >’ 5 m 15 O J9p.2in Saura 


n75 "" 

time, and 2y 1054 23 Jan. 2 ip 29c,8S72 (Table XVI) of mean Solar Sidereal time, which had 


already expired of the 54th Cycle when that ,Tira began. ("’) 


(’) In order to compare ibis Epoch a, cxp.mnJed by the two Itnles, we slial! compute the some by that of the 


Snrriah Siddhanta, as follutvs s 


Epoch 4400 


je.vrs. I!. 

5a 

» / 

ff 


Table XI, Ctilumnlll, ICDO a 84 

3 

21 40 

0 

3179 


2f'0 - 16 

10 

10 20 

0 




TI, 20 . 1 

18 

7 2 

0 

1221 


«, I - 0 

1 

0 21 

0 



1221 — 102 

11 

9 23 

6 

For the Bijah, 


Diitva . - 570 

11 

n 20 

0 

» » ff 

263 

0 

7 56 

7)4 

'J'able XU. 

Column UI, lO'IO - 
aod . 
IT, - 20 . 

40 0 0 

S 0 0 

48 0 

Eljrd, . - - . 


2 7 

9 : 

263 

0 

5 49 44 

I, - 1 . 

2 24 

12 




1221 — 

48 50 34 

.536 




Druva - 2 - 

53 0 0 

2680 

1 




B'Jah - 2 - 

7 9 36 

c. 





60)3217(53 ij 





217 






Remainder S7 





IHu'fralJon, 

Arrordiuf to the 
Aria Siridi.anta 
364^24 rev. of % in 
a Alaba yug. 


Cshcpti, an Equation 
which adapts a coot, 
put.ition to a parti, 
culai pniod. 


Epoch of Vriliasp.alS 
reduced to the ,Er 3 
of Salivahaua, 



I’lils ncciirJijj 
tile I'elliagas. 


Precept, 


liule. 


ComparlsoB 
tbiee rcsulU, 
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Rule. 

According to the Tellinga Astronomers. 

to This Rule gires the last expired year from the beginnimg of the Cull yug ; it takes no notice 
of the commencement of the Vrihaspati year, which it identifies with that of the Chandra mana^ 
or Luni-solar year current. 

“ Divide the expired years of the Cali yng bj' 60, the quotient will give the number of Cycles 
expired, and the first year of the remainder will answer to Pramathi the 13th year of the 
“ Chacra. Count the number of units of the said remainder from the said Pramathi (^inclusive), 
you have the year of the Chacra last expired, and that which follows is the current one,” 

Example. 

Let it be proposed to find the rank and name of the Vrihaspati year concurrent with A, C.. 
4870 complete, or 4871 current. 

By the above precept we have 

60)4370(81 ig 
70 
10 

and the numerator of tlie fraction 10 being told otf from Pramathi inclusive, Sarvadhari 
the 22d, as the last expired, and Virodhi the 2od, as the current year sought ; the integers shew, 
ing that 81 Cycles have elapsed since the beginning of the Cali yug, and therefore that the 82d 
is the current one. 

Comparison of (he three results. 

the In order to compare the number of Cycles and years expired according to each Rule, we are 
not to refer to the numerals of the Chacra years, as arranged in the series given in modern 
Astronomical books ; because each authority begins from a different point of the Chacra for 
counting the odd years after division by 60 ; without any reference to the revolutions of the 
Planet at any given Epoch, which nevertheltis are the true scale by which such time should be 
measured. 


which reiuaiDiler 37, coOHted from Vijaja the 27lb of the Ch.acra, tallj on Surfa (he 3d jear carrent of the 54th 
Cyele complete ; and for the time due to 5” 40 ' 44* 24* Longitude of ths Planet on the lit day of the Solar yea^ 
Cali ytigam 3180, we have 


Table XIU, Column 1, 5* - . 

II, 40' . - 

0 . . 

III, 40* - - 

IV, SO* - ^ - 

4 . . 

- , , Cyrlev. 

Solar time expired at the beginning of the jEra Saca 54 2 

2 


D, il. p" e. 

60 10 80 47.3722 
8 1 22 40,3163 

1 48 18 37,4212 
8 1 22, "710 

- 48 8,2772 

- 4 0,6897 

- - 48,1380 


years 70 8 56 30,9S6> 

105 23 21 29,8873 


Di (Terence 35 14 24 53,9097 
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The Surriah Slddhanta, from coantln^ the odd years from Vijaya (iho 27th) as one or Nandaoa 
(SCth) as zero, considers mnnifestly that Jupiter and the Sun were once ia the first point of 
Mcsha at the beginning of Vljaya and of the Cali vug. Thus in Example I, page 200, we found 
that at the end of the Solar year of the Cali yug 4870, tlie current Chacra year was Vkari 
(S3d) and the last expired Vilamva (SCd) of the £CJ Cycle current. But the revolutions and 
Longitude of Jupiter at that instant v.ere dlC 6’ 29' 22' 12", which gave 82" 6’' comi^lete, the 6 
years to be counted from Nanduna as zero, and therefore Lf/amoa the Gth in the series mark! 
the true time elapsed, and not Vihintisa the 32d, as numbered in the modern list. The former is 
consequently that to be used for comparison. 

2^^ The Ji/auliifavu rule which computes in Solar years, but with reference to Jupller’s 
motion, takes the scries to be numbered as in tbelist referred to, viz. Cshttjju the 00th year of 
the Chacra as zero and Vrahhuva as one. But in so doing it uses a Cshcpa of 27 years earlier 
than the Surriah Siddhanta, which adapts the numerator of the fraction of the second member of 
its rule, to the year elicited by the latter. 

Thus in Example 2, page 202, (lie cycles and years expired in the year Cali yug 4870 complete 
from the birth of Salivahana are, 2S cycles, 33 years, to which adding 51 years, we have for the 
cycles and years c.cpin-d since the beginning of the Cali yug 82' 33'", if from this we subtract 27 

— 27 

we have 82 0, the same number! as those 

elicited by the rule of the Surriah Siddhanla when taking Vijaya as 1 of the series. 

30 With respect to Iho Tellingas, as tluir account is entirely Solar without any reference to 
the motion of Jupiter, the di.Jerence is exactly that arising out of the Solar and Vrihatpati 
years expired. Hence if we divide the year of the Cali yug 4870 by 60, 

wc have for quotient . - 81' 10' 

which subtracted from - • 82 6 

leaves . - • 0 56 

which 56 years mark the number of expunged or (Jshaija years which have occurred since the 
bcgiuuing of the Cali yug, as will be shewn from other principles. 

From the foregoing considerations it follows, that the relative measure of time of the respective 
accounts is not to be deduced from the numerals of the years of the Chacra according to our 
list, but from the actual revolutions of the Planet as expounded at page 200, Example I, the former 
giving the following erroneous results, viz. 

From the Surriah Siddhanta » 82' 32’?_j_ Q' jv 

Tellinga - - * 81 22 $ — * J*”!, which on 

H first view might be supposed to be the correct ones. 


By the Sarriab Sid- 
(IhanU. 


By the JyacCistaT*. 


Affording t# the 
TeUingas. 
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Of the 

jear aci’dic!:: to 
lt»e S-j! riaii Saiui’ao- 
f.c cor/cc- 
tion of the 


0/ the Cshaya or expunged year, 

I slull now proceed to explain the occasion of the Cshaya, or. expunged year of Jupiter due 
st certain periods, resulting from ti.e theories of the Sarrialt Siddhanta and Jyautistava, that 
emission b.ing unknown to ti.e Tellingas. 


Surriah SidJlianta. 

We have seen at page 139, that the mean motion of Jupiter in Heliocentric Longitude 

according to the Surriih Siddhanta (corrected us the Tika directs), in a Solar year of 

SC5o I5tl 31p 31c, is . . . - r O’ 21' S" 36* 

Multiply by . - X So 


M ein motion during 35 Soiir years 
Add moiicn for 1 your 

Mean motion during 33 Sclar years 


7 ' 


1 29 50 
1 O' 'A 


3 0 11 9 3'J 


Here it will be perceived that daring the interval from So to 33 Sclar years, the degrees pass 
from 29 to 30 ; and the signs fiom 1 to 3 ; and as the signs represent years of the Planet, it is 
clear that between 85 and 80 years the name of one of the Cbacra is to be omitted. 

In order to ascertaiu the piecise peiiod in Solar time, multiply the duration of one Solar 

year ...... 


O ^um nf days ... 

And the duration of I of ■y’s year (page 199} 


■y’s sum of days . . . . 

© sum of do, .... 

Difference 


by 


365b 

15* 

31' 

31“ 



X 

86 

31412 

15 

10 

26 

S61 

2 

4 

44,23293 




87 

S1410 

0 

52 

8,26501 

31412 

15 

10 

26 

2 

14 

IS 

17,73499 


■which difference answers to 11' 9" 30" of Longitude in degrees above found (vide Table XIII, 
page 16 of the Tables). 

It appears therefore, that 86 Solar years answer to 87' 2d 14’ IS' 17', 73199 5rc. of Jupiter’* 

time (the days, dandas, &c. expressed in Solar time.) and that 7‘' 3’ 0” 11' 9’ 30* of hi* motion ia 

Longifude have a constant ratio to the period of recurrence of the expunged year. 

Let ll’s Longitude at the end of the Solar year Cali yugam 4S71, computed by Table XI and 

XII be, with the number of his expired revolutions - - dlC 7’ 29' 43' 15* 36* 

add 16 44 24 

You have 8 signs without a remainder - 410 8 0 0 0 0 

Now 16' 41* 21* taxable XIH) answer to So 21’ 27” 26=,4027 of Solar time very nearly. 

It follows therefore, that a Cshaya or expunged year will be due iu the Solar year 4872 current 
when on 21* 27’ 25' of the month Chaitram have expired. 
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To the Solar year 4S71, add 86 years, the sum will be 4957 complete. 

To "U’s Lon-itiule above fennd .... 410' 7’ 2D’ 43' 15’ 36* 

Add I'or bG 3oUr } ear. (Table XI) . _ . . 7 3 0 11 9 36 

■2/.’s LoDfitud* at the end of 4367 . . . 417 10 29 54 25 12 

add 6 34 48 

A’ou haye 11 signs n itheut a remainder . 417 11 0 0 0 0 

But by Table Xill, 5‘ 34 43’ answer to In 7’ 9’ 8', 8009, thtiefore the expunged year was 
due in the Solar year 49GS current, when In 7' 9’ S' of the month Chaitram had expired. 

j- o. d. p. c. 

Hence, as the adCshaya was due in 49 jS 1 7 9 8 S009 

(365 15 31 31) 

4!;57 365 22 4 S9,S009 

And the 1st in . - . 4872 3 21 27 26,4027 

85 363 1 13 13,3982, which reduced into Jupiter’s 

time by Table XVII, page IS, will be 

So'.ar. Of Jupiter. Period ofthe Cshaya 

V. j. D. d. p. r. 85y 363 d Id I3jf 

Column 2, 80 ... 80 337 65 42 21,2416 13c,3982. 

5 . . . 5 21 7 13 6;;S274 

4- 363 1 13 is' 3632 

2) 722 4 9 28,4672 

One year of Jupiter, page 199 ... - (361 2 4 44,2336) 

Sum of ll’s years . . . - 87 0000 

Therefore 85' 363 d 1’ IS' 13',S9S2 See. of Solar time, answer precisely to 87 years of Jupiter’s, 
and the former quantity marks in Solar lime the period when one of Jupiter’s years is to be 
expunged. Tliis Is the quantify which gorerns Table X VIII, page 20, where the Epoch of etery 
Csha^a due since the beginning of the Cali yug is exhibited. (*) 

It need hardly be hinted that the Equation 16' 44" 24® added to the process for the year 4371, 
and 5' 34' 48® for the year 4957, when added together amount to 11' 9" 36®, the common excess 
of ll’s Longitude OTcr 3 signs in 86 Solar years, as has been shewn at page 206. 

In the preceding Examples, as the degrees of l^’s Longitude did not amount to a whole sign 
when the Solar year begin, the Lshatja was due in the beginniug of the following Solar year : but 
if we contiuue as before for the next period, viz. 

R. s. • ' ® * 

Revolution and Longitude A. C. 4957 . . 417 10 29 54 25 12 

86 . . 730119 3S 

5043 ; . 425 2 0 5 34 48 

(♦) The Dieao difference use! in that Table is 85y 363 I 13 13,3989, differing flroa the above loler. 
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As tlie rfiinufcs. soconds acd tlilrds exceed a complete sign (whereas the same quantity was 
■w&qting from it ir. the prcceding-ExampIe), it shews that the Cihcjja was due before the end of the 
Solar year 5043 : and that the interval of time wanting to reach it, is that which answers to 5' 34* 
43", ViY.. 1“ 7i C'p Sa,300&; so that the preeise Solar Epoch is A. C. S043j’ 354 d Sd S'ip 22^,1991. 

By l.flp of tiieic ohseryafioos, the construction and use of the Tables from XI loXVlII may 
be easiiy' understood and demonstrated. 

"i sliall now turn to the consideration of the periods of tlie expunged years of the Chacra 
accorJing-to the Jyaulistava account, the theory of which is rather mere intricate than that of 
the foregoing style. 


X}J the expunged year according to the Rule > f the Jpaulittuva. 

We have already observed (page 202) that the dyaulisfara follows the periods of the Aria 
Siddhanta, which assigns 437GG88 revcluticns of Jupiter in a Maha ymg, or 4320000 mean 
Solar Sidereal years, the duration of each bring S62o 31i>,25. It appears, however, that the 
author of the rule has occasionally warped these quantities, so as to malic them Ct nis system, 
which represents the duration of one year of T) to be equal to v"?!? whicli fraction serves to 
express the different. circumstances of the Problem. 

From what precedes, Jupiter’s year is — o> ll'n 25° 49*^ 20p, 95255, Sec. or 355° 

355 49 29‘9j255 in , . o .• r i • 

Saurn, and 3G1 1 49d 29i),0o, &c. expressed in baura time of oCO days in the year, 

sliarsyilerral time', In order to have the same expressed in Solar Sydereal time, say, as 3603 ; fo 365° 15'’ 3lP,25, 
Xvr,'’paVe 18?*'’** SO is 355 49 29,95256, &c. to 361° l'> 21Pj6496, which is the duration of the Vrihaspati year 

according to the Aria Siddhanta. 

It w!l! be shewn however, presently, that the Jyaulistava takes the Vrihaspati year nearer to 
§553 40'' 30p,418604, Sec. of Saura time, the difference being Op, 466050, and that in one of its 
EijiMiIons. it retrenches 2P, 03239, &c. from the duration of the same, forno other purpose, that 
I could discover, than to fit the theory to the rule. 


Periods of Jopiter 
to the 

7\ria Siddhanta 
4^700^8 revolutions 
in a Mt,ha vug. 


Jiipilei's yt‘ar 


Of the occa:ion of 
the Cshayu. 


Vse Table XIV, 
page 16 . 


OJ the occasion of the Cshaya year. 

Let the circomstances of the Vrihaspati year concurring with A. C. 485S or 1679 Saca, be 
computed; there will be ' _ 21 jg^. and g,, _ 28 

The 1st term reduced into Saura time wiil give 21 years, 11“ 25o 584,4, by which quantity (it 
that period) the Vrihaspati had advanced before the Solar time, and the last member of the rule 
shews that 28 cycles and 20 years had elapsed since the Epoch. Vrjaya was therefore, the last 
expired year, being the 20th of the Chacra, and S-arrujil the 21st, the current one, of which the 
above number of Saura months and days had expired on the Ist Chaitram (Bengal Vaisaciia), or 
the beginning of the Solar year lOSO. 



( m ) 


Compute now for the ensuing )’ear Cali j-ug 4859, or 1680 Saca. 


_ .O -W and 


I6sn 


9" 09 

— ^ : — oo z:' 

Oi) — GJ' 


ia7j la~io 

Here it avill bo perceived, that the first member has passed from 21 ,4 to 22 tstt 

second from 28 to 23 the numerators of the last fractions 20 and 22 shewing that in the 
space of one Solar year, one of the Chacra is to be passed over : Hence, on the beginning of the 
Solar year ICSl the last Vrihaspati year expired is not Sarvadhari the £2d, but I irodhi the 23d. 

Again, as in the computation for 1679 the fraction of the 1st member vt as i ^ which answered 
lo 11"'- 250 oS'<,4 S.iura time expired, there wanted only io 1<1 56p for reaching the commencement 
of the next Chacra year Sarvadhari. 

But in the rule for 1680, the fraction of the 1st term was xtVt answering to 11*1 31P,2 Saura 
time already elapsed on the 1st Chaitram since the year Sarvadhari had ended. Hence the whole 
of the Chacra year iSaram/Ziarf was expended during the Saca year 1630 current, on which 
account (like the Lunar Tidhis which begin and end in the same Solar day in the Chandra Mana) 
that year is expunged out of the Kalendar. 

In order to account for that circumstance, we shall consider generally the period of recurrence 
of the expunged year. 

For the periods of the Cshaya. 

It is to be observed that, the only variable quantity of the first member of the rule is the nume- 
ral of the Solar year for which the time is computed, and as that quantity is always muhiplied by 
22, it follows that the first term increases yearly by -j-fi-j, and if v/e raise this quantify by- 86, the 
first term will increase by (SO X tttt) T‘H s years. 

Thui if we compute for the years Saca 572 and 658, we shall have for 86 Solar years 

, , 57 '3 X 22-1- 1291 0 , 572 4- 9 -I I 

Ist. — 9 and — — 9 

18iu lSi-> bU i>0. 


2d. 


6.58 X 2-2 -I- 4291 
1873 


, 17 , 658 4-10 S 

= T-- and 11 

t)U oO. 


2d. (11“ 8' or) 10' 6S’-f-Tj-^3r 


1st. 


9 -11 r/TT 


Difference 1 27 or 87' --72.-, 

1 O 7 3 

Therefore 86 Solar years answer to 87 of the rule, and subtracting the fraction from 
both, we have S5 and 87 years, which however, must not be taken to be e.xictly S7 years of 
the Planet, as shall be shewn presently. 


The fraction being converted into time (Table XIV, page 16) will answer, together with J 
the years, to 85y 356o 44(1 9p,6, and this is one of the periods which will serve for finding the I! 
Epoch of any other expunged year, that of any one being given, “ 

The other period requisite for the general resolution of the problem, is the time dae lo 83 of 


Cause of the Cshajji, 


inu»tra(ien« . 


vfpf*rioif, .95 
!• 35Gi> 44 (\ 9j».0 

r 95 361 96 49,'^C6 

n SuUr lime. 
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2(1 period, t^Vt 
or bo} Od 57»i 3tip 
i. e. S 5 y Od 5 SU 
S-^p,4S33ii in feolar 
tine* 


Jupiter’s years, wliiilr being one less than tie preceding, may be obtained by subtracting from 
tie inte-^er the annual increase or This quantity subtracted from the first 

period riz. 85 ■ ~ = S5 — will gire the period sought ; and the fraction — A—answer. 

ing to 57^ oO”, Mill be in Sattra time 83-y 0° 57J SCp precisely according to the rule. 


Resolution of the Epochs, 


JBy means of the two periods above determined, the recurrence of tlie expunged year may be 
found with precision according to the Jyautistava account. 

I'xAMfLK. 


Let the given Epoch he that calculated at page 209, by means of (he j eir Siica 572, where 
the fraction of the 1st member being zero, shews that the commencement of the Solar and Vrihas. 


pati jtars were simultaneous. We shall have the following series. 


Y. Y. 

, TST5 = + 85 + 

i 2X85 = 572 + 170 + 

672 +{ 

j 3XS54-2X r: 572 4 . 255 + 

■ 

[^4X85+3X = 579 + 310 -f 


1558 

1515 

1S5S-1-5 

lalo 

IS.’)? -1-10 
1815 

165S-fl5 

1875 


T. D. d. p. 

Y. 572 0 0 0 

1858 

zr 657 ~ = 657 350 41 9,6 
1575 ’ 

= 7-12 ^ = 742 357 41 45,6 

I5ia ’ 

= 827 — = 827 358 39 21,6 

1875 

Saura time, 


where the 1st period (of 87 Chacra years) has first been added to the Epoch A. S. 572, and 
then the &d (of 86 C. years) added in succession so long as the fraction does not exceed unity 

ilTh'' 

In the present case the fraction amounting in A. S, 912, to {f-i cannot evidently be increased 


by YaVs without exceeding unity, as was the case at the pregeding periods : Hence, the last 
resolution A. S. 912 becomes a new Epoch, to which the first equation is again to be 
applied ; the remainder of the fraction to unity being tsTs* 


(») That these periods of Jupiter’s revolutions are only true, relatively to the Rule, will appear from multiply, 
iiig his year according to the Aria Siddhaota (above determined) by 86 and 87. 


naa., aoj 00 - nacc- ve 86 = 85y Oo 5f)d 55 i).919 j0, &c 

3a5D 49d 29p,9525a X 87 _ 85 S50 46 25,87185, &c 


1 


Saura time. 


N, B. In the following V.xamplerl have preserved the Saura in preference to the Solar time, because the fraelio* 
U easily reducible to it by means of Table XIV. 
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For the luccecdiiig Epochs we have, therefore, 


I 85 + 
I 

S12 -f-( 170 -f 
255 + 
S40 + 


T. 

Epoch 912 

T. 

1873 

= 912 

loi J 

359 

d. 

36 

P- 

57,6 

183S4-1S73 

- = 998 

1! |5 

I85S 

T-TT. == 99S 

l8l5 

356 

21 

7,2 

1?5S4-5 + 1S7.3 

.875 - ^08" 

ISO. 

i^5 = 10^3 

357 

18 

43,2 

185S+ 104-1873 

.875 - 1168 

■P = 1108 

358 

16 

19,2 

.858-1-154-1873 

■ .875 = 1253 

= 1-53 

lb7D 

359 

13 

55,2 


Sdiira time, 


where the period for the year Sara 998 has beet* found by adding 912 to 85 tIH 
equation (page 210) == 912+S5-}-t-J-'|-v’-y = 998 and the subsequent ones by adding 


85 for each interral to 912 

Here again the last fraction warns us that the series can be carried no further, the remainder 
to unity being yttt periodical increase being y/tt- Therefore a new Epoch mast again 

be determined by adding Sb'-l-lfT ^253 -j-H-fb preceding case. 

And thus the periods, when a Chacra year is to be expunged, may be calculated ad infinitum 
without the least error. 

N. B The series of Epechs the difference of which is 86 Chacra years, and which in the 

two preceding Examples extend only iofour, may in some cases amount to Jive; which eircum. 
stance depends on the fiactioii approaching sooner or later to unity. Thus if the foregoing 
periods be carried on, by the same rule, the 4th period from the last Epoch will be 1594 {•l-y-J 
and the fraction admitting of a farther increase by xgfj without reaching unity, the next will 
be 1679 yIt-jj wanting only yttt therefore occasioning a new Epoch. 

General Observations, 

As it has been customary from time immemorial in Southern India, to annex the name of the 
Vrihaspati year to all dates expressed in Luni.solar time, and as the JyautistaTU rule which is 
followed in some countries gives Epochs for expunged years greatly ditferent from those of the 
Surriah Siddhanta, I hare taken some pains to investigate the mechaoical operation of the rule 
of the former with a view to establish the difference of their Epochs, and this will be found in 
Table XIX, p. 23, where the Epoch of every expunged year according to the two Styles, has been 
computed since the Epoch of Salivahana, beyond which the Jyautistava account does not ascend. 

Table XIX, page 23, shews that whereas in the year of the Cali yug 3239, or Saca 60, the 
Jyautistava account placed the Cshaya tao years later than the Surriah Siddhanta, in the present 
time, on the contrary (1G79 Saca) it falls 13 years earlier. 

For the yean of the Chacra according to the Tellingas relatively to those of the Sastra’s style, 
»ee page 205, where it is shewn that in' the 4S70th of the Cali yug the former was slower by 56 


Concurrence of the 
Siddlianta and Jy- 
aiuistava Chacra 
years. 


Conrurrci ce of the 
Siddhanta and Tel. 
liuga Chacra y cari. 
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year?, f’le number of expunged years since the commencement of the yug, an equation unknown 
to the "i c!ling;is. 

Oil the concurrence ef the Vrihaspati and Christian years. 

Conrurrpufe cf the Lastly, -with regard to the concurrence of the Christian years with those of the Chacra, although 

Vrih.isp:,ti and 

Christian jcais. we have been compelled for the sake of arrangement to annex the numeral of the Christian year 
which coincides most with the Hindu Solar years, to the beginning of which the time elapsed of 
the Vrihaspati year is referred, yet it is sullicienily obvious from what has been stated in the fiist 
part of this article, that it may be very near ending when the former is about to commence ; in 
which case there would be so much of the Vrihaspati year elapsed on the Christian date on which 
the Hindu Solar year begins (which for a long time past has been in the month of March, Julian 
ttijle), that the said eVtacra j ear would more propeilybe coupled with the preceding Christian 
j ear than the former. 

Thus on the 1st Chaitram of the Solar year 4871 from the Cali yug current, there remained, 
according to the rule of the Surriah Siddhanta, only 7 days to run of the Chacra year Vicari 
(3C3* 2’ — 353'' 17") — but the said Solar year began on the 9th April 17C9 j therefore the greatest 
part of Vicari from its beginning elapsed in A. D, 1768. But the custom has always been to 
couple the name of the Vrihaspati year, at whatever period it may begin, with that of the Solar 
years from whose commencement that of the former is deduced. Now-asA.D. 1769 is considered 
mainly to coincide with A. Cal. 4871 current (4870 ending in the said Christian year), so is 
Vicari, the Chacra year under consideration, coupled with 1769; and thus Mr. Davis has found 
that the year of Christ 1784 corresponded with Anauda and Eacshasa the 48th and 49th years 
of the Chacra (*); but tills double notation would be attended with so much inconvtniency, that 
1 have seen it used no where. 


On the VfihR'pati 
Cjcle of 12 yeuro. 


On the Vrihaspati Cycle of twelve years. 

In the Cycle of sixty are contained 5 Cyeles of twelve years, each supposed equal to one year 
of the Planet. I only mention (his Cycle because I found it mentioned in some books, but I 
know of no nation or tribe that reckons lime after that account. 

The namesof the five Cycles, or Yugas, are as follows ; 

Namrs. Presided by 



1. Sumvatsara 

- 

Agni. 


2. Parivatsara 

- 

Area. 


3. Iduvatsara 

- 

Chandra. 


4. Anuvatsara 

- 

Brahma. 


6. Udravatsara 

- 

Siva. 


(*) Asiittic UcBcarckea, Vel. Ill, p, 215. 
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The name of each year is determined from the Naeshafra in which V'lihaspati liscs and sets 
heliacally ; and they follow in the order of the Lunar months. 

The years beginning with the month Carlic commences with the Xaeshatra CrUica, and to 
each year there appertains two Xaeshatras, except the 5tli, lltii, and 12tli years, to each of which 
belongs three Naeshatras. These are arranged in the following order : 



IVIonihs 1 

bcgiiiiiing ) cars.' 

Nac.'hatras. 


Months 

heginKiiij j cars. 

Nacslialras. 

1 

Cartic 

Critica, Rol.ini 

7 

Vaisacha 

V'isac'ha, Anuradhti 

2 

Agrahayan 

Mrigaslras, ATdi-a 

S 

J3aibht4 

J 3 est’lia, Mida 

3 

Paushia 

Punarvasu, Pusliia 

9 

Asiiar 

P. A'shid’ha, Ut. A'shad'ho, 

4 

Magha 

Aslesha, Magha 

10 

Sravana 

.Siavana, Dhatiisii'ta 

5 

P'ha'Iguna 

f P, Phalgiini, Ut. Phal- 
f gusi, and Hasta 

11 

Bhadrapada 

tSatabhisha, P. Bhadrapada, 
i Ut. Bhadrapada 

6 

Chaitra 

Chitra, Swati 

12 

A'swina 

Revati, A'swini, Bharani. 


It may be remarked that in the foregoing arrangement Cartic is placed the first in the Cycle 
of 12. It may therefore be inferred, that there was a time when the Hindu Solar year, as well as 
the VrihafpuU Cycle of 12, began with the Sun’s entrance in, or near the Xaeshatia Criticu. 

It follows also from this, that (he first year of the Cycle of 00, begins in the Lunar month 
Cartic. Hut the Southern Indians, if they ever did, have long since eeas( d to attend to the 
months of the Chacia year. 

The Tables, from the Xlrli (page lo) to fheXiXth (page 23 of the Tables) wore constructed for for 

the purpose of abridging all the operations disclosed in tile preceding pages : which, independently t'uaera.'' 
of their being very tedious from the constant reduction of one sort of time to another, or degrees 
into time, expose the computer to frequent mistakes. It is to be rcmcmberi d that the Tabic s 
which refer to the Surriah Siddhanta take the Solar 3'ear to be SG5d 15‘‘ 31’ 31", 24 and tlioso 

which refer to the Alia Siddhanta 3S5* 15® 31’ IS" And furthermore, that the duration of 

Jupiter’s year according lo the former is SGC 2® 4’ 44%2 See. and to the latter 301'“ 1® 21' 30", 1 
See, in mean Solar Sydereal time, as has been sliewn in the course of this iMemoir. 

There will be found annexed to Table XVIII (page 20 and following) a varietj' of Examples 
of the application of all the rest, wliich supersedes the necessity of adding an^- thing here on the 
subject of these Tables, i^*) 

POSTSCRirT. 

From the preceding investigation we derive a Hale, which will be found verj- convenient for 
finding the Chacra year answering to any proposed Chiistlan or Hindu Solar 3 ear. 

(») The naraes and auaaerals of t'le years of the Chacra a ill be found in the General Solar Table at th • end of 
the volume. 


pat- 
t l!ie 
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S!:t>. c Kiilr for 
oiii. ^ llii" Vri!^;.!:p;iti 
;v 0 ir, M u ii-1 ! .U;L 
lii ill.! cie of G'J. 


r* «?{ cpt. 


l^ltECEPT. 

If tl'.c Chilstliin ycnr le liioposcJ, find the corresponding one of the Call jug hj adding 
" 3101 thereto, tlio sum be the last jear expired of the same. 

“ riwJe llie eipireJ years ef the Cali vug bj S6 ; add the quotient to the dividend ; divide 
again tSie sum bv CO. the quotient «iil give the number of Cjclei expired, and to tlie remrdtider, 
if the proposed year be lest than 31 from the last e.xpungcd year of the Chacra rfound in Table 
“ XVIir, add 23, and if it falls in the 55 remaining years of the Cycle of 85, add 27, and the 
sum will be the Humeral of the year current of the Chacra, 


ExAsirr.H 1. 

Let A, D. 1600, answering to A. C. 4701 complete, be proposed. 


Ei.a'-r.plej. 


Ilv Table XVIil ne find that the last expunged year fell on A. D. liDS 
^ 1(500 


Year of the Cycle of 83 yean 

!•? 

Then . 86)4701(51 
401 

57 


2o 

4701 

54 


60;4756(79 

555 

15 

23 


43 Saumya. 

Hire we have added 28, because the proposed year was the second of the Cycle of 86 years. 


Example 2. 

Let A. D. 1824, answering to the 4925tli y ear of the Cali yug complete, be proposed. 

By the Table XVHI the last expunged year of the Chacra fell on A. D. 1770 

1824 


Year of the Cycle of 86 years 
1« 

86)4625(57 

625 


2o 

4925 

57 


23 


eO)49S2(8S 

182 


2 

27 


29 Manmat'ha. 

Here we added 27, because the proposed year exceeded the 31st of the Cy cle of 86 yean. 
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E.iaiipi.e 3. 

Eot A. D. 0, anSNVOrInj to the 0101st of the Cali jug complete, be proposed. 

By Table XVIII the last expungfd year of the Chacra fell on A. A, C, 3(5, which maiks the 
rank of the proposed year in tha C) cle ol 86 years. 

1') 2ft 


80)3101(33 

t-Zl 


Slot 

SO 

60)3137^52 

137' 


17 

e7 

4 1 Sadharnna. 

Hero again we added only 27, because the year proposed was the 36lh of the Cycle of S5 years, 
exceeding 31. 

The nasnii of this operation cny be c \[ilained as follows ; 

As file pai fs or fractions of years are nf>glt‘cted in the short Rule, the expunged years resulting 
from tne same do not coincide with those of the Sastra rule; although both be governed by the 
(\ r'f of cJG years. 

For instance, let the Christian year ISOO answering to 4901 of the Cali 
yug complete, tl.e remainder 85, after division by 86, shews that the quo. 
tieiit 56 will increase by one on the next Solar year; and therefore, that a 
Chacra year w ill be expunged. 

Bat by Table XVTII we find that the last expunged year of the Chacra 


8C)1'H)I(56 
1,0 L 

~~S5 

4901 

56 


60)i''57(G2 years, 
1 o7 

07 

27 


according to the Sastra, falls on A. D. 


1770 

1801 

31 


that ii (o say, 31 years before, O' 

So that iT't.i then the results by the Sastra, preceded. that^oRhe'short Rules by one year. 

sc;; 90 2 57 

C 

0 


4902 

67 

60)1959,82 

1.59' 

39 

27 

C 


^ut as in 1801, or 4902 of the Cali yng complete, the quotient after division 
by 86, Increased by one, and'as there w as zero for remainder, it follow s that the 
remainder after division by' 60, increased by tzco; and therefore, one year of the 
Chacra must be expunged ; that is, the numeral in the series will he ii, creased by 
one ; so that from the said year, to the end of the Cycle of 80 years (55) the resultsj 
of both Rules will agree* 
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IlaTiBg tliHB found the manner of expounding quickly the year of the Chacra, from that of the 
Cali yug according to the precepts of the Surriah Siddhanta, we may easily deduce that which 
k elicited by the JyautistaTa rule by a comparison of Tables XVIII and XIX. 


END OF THE THIRD MEMOIR. 


FOURTH MEMOIR 


ON THE 

LUNAR YEAR 

OF THE 

MAIIOMMEDANS. 

IVriUenin A. D. 1814/ Revised in 1825. 
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MEMOIR 

On the Lunar year of the Mahommedans and on the /Era called Hejira. 


v/.NT X subject SO fully explored as that of the Lunar year used throughout Islaaraism for the 
purposes of civil life, iiid. pcudently of all sects and geographical positiens, it would be rain to- 
p,eterid to offer any thing new : the occasion of this paper could therefore only arise from particular 
circumstances. Thus being lately engaged in a research which required the knowledge of the 
Christian dates concurring with those of the Hejira, and not having been able to procure any 
Treatise or Tables that could give me assistance, I prepared the Elements , of the present Note 
for my own use, but w ithout the least intention of communicating it to (he public. Being lent, 
however, to a learned friend f) who, like myself, wanted access to the Mahonimedan Kalendar, 
the original tract, (which contained only a few practical rules for finding the conjunctions on 


■which the beginnings of the Civil years and months of the Il'jira, depend) acquired in his hands 
a public existence for which it never was intended, and in censideration of this unexpected 
distinction, I was induced to give it subsequently its present form and extension: allhougli, for 
reasons already stated, I foi bore euteiing into the particulars of a theory which is familiar to 
every student in Chronology. 

When on the revival of the sciences in Europe, the Arabs were resorted to for (he embers of 
that hallow'ed fre which the Kalif O.nar had extinguished, the works of Almamon 1), Ali’ragan Qi'), 
Thebith-Dun.Chora (3), Albateg il (4), Arzachel (5), Alhazeiis f), and others, drew the attention 
of all the votaries of science ; and even afterward, when its light began to dawn again on the 
West of f.urope, the works of Ulug-Beg (7) proved a further and fertile source of information. 
It is universally admitted, that vre owe to that successful appeal to the labours of the Arabian 
Astronomers, some of the most Ingenious discoveries in modern Astronomj : but to reap this 
harvest, it was indispensable to find means for reducing the observations which tbev had recorded 
according to their particular account of time, to the concurrent dates of the Clirislian Kalendar, 
and that work, which was not without considerable dilficultics, was performed by the most cele. 
br-ited Mathematicians of successive ages. Melancton, Cliristaian, Bianchini, Sn-rilius, Gravies, 
F. Peteau, F. Riccioli, Wolfius and others, have left uoihiagto add to their researches, (r) Wliat 
follows, is a short abstract of tiicir labours. 


A. D. ISOO. 


(1) Son to -\ar oi-nl. 
Ra-hid, asceiit]*Mi liie 
l:<ron? A. D. fcia. 

(0) hC'O. 

(-=.) s:,o. 

(') 

(:<) Jo?o. 

(fi) ntio. 

(1) U.'jO. 


4‘ 


(*) Tlie l-ite Mr. Eliis. 
( + ) Vide Grnvnrs in ci 
Buctriiia XciK^jsrKui j’’ 


.imu-tOerr on Cbri-tman on- Mfr.az.an ; F. Petean in hij 7th Book “ De 

i', Ricciuli s flctaruiau Garonelogy ; and lliz Eiuaieols of Mathematics of VVobius. 
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\ 


CoTr-cn r.;),)ch rf 
lio) la lo»a Jr.!y 
Cv:J. 

B) mo?t Ar:.’“'n-i 

A-trmio.j.Pi; ijJi 
J ul^ aa.a.' \ ear. 


l-'porh referred (o 
iM'.«“r aetuUiito of 
liii.c. 


Evtfy one knows that tho Epoch of Il.-jira, or flight of Mahommsd from Bfocha to Medina, from 
l,.i. u -Ics'.crns rtc lion their Lhil year, was found te concur with Friday, tlie IGth July, A. D. 

C2i! A ccriaiu sect of lolaamite', hovreycr, (of which were most of their Astronomers) reckoned 

it from the preceding day; i. e. Thursday, the Ijth of July of the same year; a circumstance not 
to be forgotten when reading their ancient authors, 

It was cstaldifheJ that the first year of the ..lira was the 5335th of the Julian period ; — Solar 
C} cle '23 — Lunar Cycle 15 — Cycle of Indktion 10 — and of the .Eia of A’abonassaaj- (the cut rent 
jwar of which began on the Slst March precedin-;) the 1370th. 


Coriinnn t.iirar Sv- The Lunar year was found to consist of 351 days, 8' 4S' 36", and the Lunar Synodical month of 
\fai- of the 

’ 29 daj, s. 12" 4 1' 3''. So that the Mahommedan year falls short of the Julian by 10 days, 21 ' 11" 

24" picar'y 11 days); from which it follows ihai 12 Julian years are equal to 1'2 years, 130 days, 
14' IG' 4b" Mahommedan reckoning; and 12 Tropical years are equal to 12 years, 130 days, 
12' 1' 4S’ of tho same. 


The Lenar year, 
irnoUi* iUid riav, be- 
gins la.n.eiliattiy af- 
ter Sun iet. 


'With these data there was r.o difficulty for finding the concurring Astronomical periods of botk 
styles ; but this would not have been sufficient for understaudiiig the Arabian authors, who had 
recorded their observations according to tho Civil Calendar used in their own time and counfry. 
And as the Arabs had made their Civil day', mouth and year, begin in the evening immediately 
after Sun set, on the cay after the conjunction, when (he Moon’s crescent began to be visible, it was 
found necessary to analyze tho system on which their Kalendar had been established, and to 
understand how the mode of assigning the unequal duration of tho Civil months, and of intercalaU 
ing the Civil years, which they had adopted, made each so to keep pace with the Moon’s Synodical 
revolutions, that the beginning of every month always followed the conjunction by the least 
time necessary for the Moon to become again visible. This was the part of the problem which 
tried the skill of the European Astronomers : but with which we have at present nothing to do j 
what follows, being perfectly sufficient for all practical purposes. 


The Arabs divide time into Cycles of 30 years, 19 of which are called common, and consist of 
35 4 days, and 11 are called interculuri/, which arc of 355 days. The latter, in the order of the 
Kalendar, are the 2d ; Sth; 7th; 10th ; 13th; 16tb; 18th; 21bt; 24th ; 2Gth and 29th of the 
C) cle. 


Th(* yeiirs of i 2 I,u- 
r ;> jmnuii-, ai.J ihe 
i.i'iiiths alier'kicly 
ot :;0 an.! vn 5 . 

!*e la-r con- 

!>• • -5 Oi JO Jo* 

iLlci.alury 

yj-.rs. 


1 he year of IIi jira Is divided into 12 Kalendar months, which consist alternatt ly of 30 and 29 
days , excepting the last month, which in the intercalary years consists of 30 days. 

Ihc months are also composed of four weeks, and 1 or 2 days, which differ in nothing from 

OUi $. 


(*) YWe observatiun, page 32 Infra. 
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The names of the months are as follows : 


Day«. riayi. 


1 

Mahorum 

30 

8 

Shahaban 

29 1 

2 

Suffr, or Sepher 

29 

9 

Rliamadan ; or> 

Ramazan > 

SO 

3 

Ilabi-el-AvuI 

30 




4 

Rabi-el-Aukeer, or Sanee 

29 

10 

Shawal 

29 





Zoolcada: ori 


6 

Giuma(li ;or) ,,_Avul 

30 

11 

Zoolcav adah t 

30 


Giuniaasil > 



• ^ 


6 

Glumadi : or> 

29 

12 

Zooledgee ; or. 

29 

or 


Oiamaastl > 



Zoolcagiadah J 

30 

7 

llcgobj or Rogihab 

30 





which last month in intercalary years counts 30 days. 

The names of the days of the week are, 

Indian Names. Arabic Names. 


Etwar 

1 

Yoom-el-Ahad 

Sunday 

Peer 

2 

Yoom.el.Thani 

Monday 

Mungul 

3 

Yoom.el.Tlialeth 

Tuesday 

Char Shumbol 

4 

Yooni-el. Arbaa 

Wednesday 

Junimah Rhaut 

5 

Yoom-el-Kamls 

Thursday 

J nmmah 

6 

Yoom.el-Dgiooma 

Friday 

Avul llaftah 

7 

Yoom-el.Effabt 

Saturday 


Arabian Astronomers call the weekly day or feria by which the year or month commences, the 
Character or Root of the said year or month ; so that in the Mahommedan Kalendar each year 
and month has its peculiar Root or Character, which serves to find their succession, as shall be 
explained hereafter. 

Thus much it was necessary to disclose of the construction of the Mahommedan Kalendar to 
render the third General Table, and those numbered L and LI, intelligible. The process for 
determining the root, and initial feria of every montii and year (to begin from the evening of the 
16 ih July A. D. G22, and continue to any subsequent month and year) is fully explained at page 
S2 1 of this Memoir. 


Explanation and use of the Tables which refer to the Mahommedan year. 

Of the General Table III of this collectiony being the 1st for this Memoir. 

This Table gives the beginning of every year of the Hejira from A. 11. 1 to 1318 and the 
Christian concurrent years from A. D. 622 to 1900, according to the Gregorian and Julian styh s 
It dilfersfrom other Tables of the same kind (of which there are seveial) only in the arrann^ement 
of the years, which are here disposed according to their respective roots, or initial feri® ; the 


The Arabic names 
of the days of tha 
Meek .ire NULiemh • 
first, »ccuud, third, 
Ac. 


Roofs of ^ ears and 
nionihs. the day of 
tlu* week on w tiich 
each begins. 


Di^pOMtion of the 
General Table Hi, 



( S22 ) 


B indic.'itfs an in- 
tfrcalar^ year. 

♦ that th« year is 
the last of the Cycle 
of 30 ] ears, 

Cencnrrin; yean 
of the Cali yua and 
Suca hevr uoticetl. 


How to fied the 
Christian year cor- 
rcspondiuit with any 
of llie Ilejira by 
Table III. 


figures 1, 2, 3, 4, 5, 6, and 7 in the transverse coluraii at fop, inditatlng that alF the years regis- 
tered under each respectively, begin on a Monday, Tuesday, &c. which roots are indispensable 
for finding the commencement of the 11 last months of the year. I have preftrred this arrange, 
ment to the more natural one of following the series of numbers, from local circumstances; and 
because it facilitates a reference to the beginning of Hindu years of all styles, which like those of the 
Ilfjira, are elicited by their initial ferise : so that in many cases their beginnings may be compared 
or rerified by mere inspection. The inconveniency resulting from the interruption of the series, 
which retards a little the finding of the year soaght, is more than compensated by the advantage 
of avoiding the possibility of mistaking the roots ; for the initial feria is known the instant the year 
is found. 

The letter B affixed to any particular year of Hejira, indicates that it is one of the eleven 
intercalaries of the Cycle of 30 years, and that it consists of 355 days. 

The asterisk * and stroke r: above and below the same year, indicates that it is /ie last of the 
Cycle of 30 years, and that the intercalations begin anew from that period, according to their 
permanent order. 

Each page contains a century of Christian years, and its number is indicated at the top of it. In 
the margin on each side is entered the first and last concurring years of the Hejira; of the JErst 
Cali yugam, and from the birth of Salivahana, usually called Saca, 

In those particular cases where the Mahommedan year begins and ends in the same Christian 
year (or, which is the same thing, when two years of the Hejira begin in the same Christian year), 
the commencement of both is inserted in the column of the root proper to one of the said two‘ 
years ; so that the other is out of its place ; on which .account its own character is affixed to it, 
and these years are repeated twice in the same page. Thus we find A. D. 1258 in the first and 
third column of the page containing the 13th century, because the roots of A, Hejira 656 and 657 
are 3 and 1, and that the beginning of both fell in the said year of Christ 1258. I have preferred 
repeating, to separating these years ; because the former method gives a warning which may pre- 
vent troublesome mistakes. 

From the year 1582, when the Gregorian style was introduced on the Continent of Europe, 
the notation is registered according to both styles, which was found necessary, because the 
new one only obtained in England in the years 1752. What remained of years to reach the 
end of the 10th century, was not of sufficient consequence to alter again the form of the Table.' 
The commencements of the years of the Hejira continue therefore to be given till the end, accord- 
ing to old and ne-w style. 

Example I. 

Thus if I want the Christian year concurring with that of the Ilejira 271, Hook into that page of 
the General Table HI, where 184 (the nearest below that year at the top of any page) is registered 
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»iT the mai'gin ; and finding tliat it falls in the 9th century and in the coflumn, the root of which i* 
2, I conclude that It concurs with A. D. 881 ; that the 1st Mahorum of that year fell on Yoom- 
el.Thani (Monday) the 29th June O. S. ; and lastly, as the notation of the Mahommedan year 
bears no B, that its last month Zouledgee, consists only of 29 days, the year being a common one. 

Example II. 

But if the Ghristian year 1824 be proposed, and the beginning of the concurrent Mahommedan 
year be wanted, referring to the same Table where the 19th century is indicated, I find the given 
year to concur with A. H. 1240, under the root 5, which shews that it begins on a Thursday 
(Yoom-el-Kamis), and as its notation bears a B, it is a sign that the year is an intercalary one, 
and therefore, that the last month, Zooledgee^ consists of 30 days. 

For finding the beginning of the intermediate months of the Mahommedan year, by help of the 
General Table nr, it is supposed that the Dominical Letter is known. But although it be not 
expressed on its face, it may quickly be deduced from the European date and character whiefe- 
indicates the commencement of the year of Hejira. 

Example III. 

For as we hare found that the year of Hejira 1240 will begin on the I4th of August J ulian 
and 2Cth Gregorian styles A. D. 1824, and as the root for that Mahommedan year was 5 (Yoom. 
el.Kamis, or Thursday), on referring to any Kalendar wherein the Dominical Letters are inserted, 
and taking the 14th August to fall on a Thursday, we find, (counting three days therefrom) that 
the Sunday following corresponds to the Letter E, which is therefore the second Dominical I^etter 
of that Bissextile year, and F the first according to the Julian style. 

In the same manner the 26th August fallingon a Thursday, the Letter opposite to the next Sunday 
will be found to be C, the second, and D the first Dominical Letter according to the Gregorian style. 

But as it seldom happens that the beginning and end of the same year of the Hejira falls during the 
course of the Christian year in which it begins, the Dominical I.ctter of the ensuing one is almost 
always required : but it is sufiiciently known to be the preceding one in the order of the alphabet 
to that preriously found. 

0/ Table L, being the second for this Memoir. 

As the General Table III only gives the root of the year and Mahorum, it was necessary to 
establish some means for obtaining that of the remaining months of any proposed year, from 
which the particular dates might be deduced. 

For this purpese a Table was constructed by Graviits on the following principle. 

As the twelve months of the Lunar year are alternately of 30 and 29 days, the latter begin and 
end on the same weekly day or feria j and the former end on the next to that on which they 
began. 


Howto find die Tear 
of Hejira corre*. 
ponding to any 
Cliristiaii year by the 
same Table. 


Hnw to find the Do. 
minical l.etter by 
means ofibe General 
Table III. 


ConstroctioB of 
Table L. 


Its use. 


AtteBti<>n to thp du- 
ration of Zo 
Tvhen tri<* vear ii lu- 
terc*ih.r^'. 


Kow to tnd thr he- 
gtiiniii;' «f every 
xnoritu in tljc Luii<ir 
jecir. 
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Thus when the month of Mahonim, which consists of 20 days, begins on the first feria (Sun- 
day) it ends on the 2J (Monda) ) ; Hufr, which comes next, has only 29 days, and therefore begins 
and ends on the Sd feria (Tuesday); Rabi-el.ATul, having 30cla3 5, begins on the 4th feria 
(Wednesday) and ends on the 5fh (Thursday) ; and so on of the rest. 

The only particular attention required in this process, is to notice whether the year be a 
common or an intercalary one ; because (as has been explained at page 220) in tlie latter case 
Zooledgee counting 30 days, ends on the feria next to that on which it began, whereas in common 
years it ends on the same. 

Ekamplf. 

'Let it be required to find the beginning of ercry munfh in (he year of Heiira 12 10. 

Referring to the General Table Ilf, where A. H. 1215 stands at top in the margin, with 1240, 
we find that tliis year falls in the I9(h century', and in the column whose root is which shew. s 
that it will begin on a Thursday ( Yoom-cl.Kamis). The letter B, annexed to its notatioi’, 
indicates also that it is an intercalary year, consisting of 355 day s ; and therefore, that the month 
of Zooledgee counts 30 day's. 

Again, since the same Table informs us that the proposed year begins on ^fbursday' the 14th 
August 1824, Jufi'an if we follow the process indicated at page 223, we find that the 

Dominical Letters for that CmexOVe year are FE ; and for 1825 D, Julian style, or DC for 
1824 and B for 1825 Gregorian style. 

With these data we are to proceed as follows ; 

The character of the proposed year being 5 (Thursday), we turn to the column in Table L, 
the initial feria of which is 5 at top; aud in which we are to centinue for the remainder of the 
year of Hejira 1210. 

2. For the month of Suffr. 

The root of this month, Table L, is 7 ; i. e. Yoom.eUEffabt (Saturday). 

To check this, if we count 30 days in the Kaiendar from 14th August, we find I3th September ; 
which truly falls on a Saturday. 

3. Rabi-el-Ayul. 

Root 1, i. e. Yoom.el.Ahad, Sunday; count 29 days from ISth September, and we have 12th 
October, which also falls on a Sunday. 

4. Rabi-cl.Aukeer. 

Roots, i. e. Yoom.el.Thaleth, Tuesday ; count 30 days from 12;h October, and we have 11th 
November, and it also falls on a Tuesday. 

5. Giamadi-el-Avul. 

Root 4, i. e. Yoom.ei-Arbaa, Wednesday; count 29 days from 11th November, and we have 
10th December, Wednesday, 
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6 , Giumadi-el.Aukeer. 

Root 6, 1. e, Yoom-el-Dgiooma, Friday ; count 30 days from 10th December, and obsetre tbit' 
the Dominical Letterfor 1825 becomes D, Julian style ; and we hare 9th January 1825, Friday. 

7. • Regeb, 

Root 7, i. e. Yoom-el.Effabt, Saturday ; count 29 days from 9th January, and we hare February- 
7th, Saturday. 

S. Shahaban. 

Root 2, i. e. Yoom-el.Thaai, Monday ; count SO days from 7th February, and we hare 9th ■ 
March, Monday. 

9. Ramazan. 

Root 3, i. e. Yoom.el.Thalcth, Tuesday ; count 29 days from 9th Mirch, and we hare 7th' 
April, Tuesday. 

10. Sliawal. 

Root 5, i. e. Yoom.el-Kainls, Thursday ; count 30 days from 7th April, and we hare 7th 
May, Thursday. 

11. Zoolcade. 

Root 0, i. e. Yoom-el-Dgiooma, Friday ; count 29 days from the 7th May, and we hare 5th of 
June, Friday. 

12. Zooledgee or Zoolcagiadah, 

Root 1, i. e. Yoom-el-Ahad, Sunday ; count 30 days from 5th June, and we hare 6th July, 
Sunday, 

If we wish further to check this operation, say. 

To the 5th of July add 30 days (because the year of the Hejira 1240 is an intercalary one, and 
Zooledge has therefore 30 days) and you have 4th August, which by the Julian Kalendar falls on 
a Tuesday, and therefore 3 should be the character for the ensuing Mahommedan year 1241. 
Referring toTable I, we find in fact that the said y'ear began on the 4th of August, Julian style, 
and that it bears 3 for root; therefore, the operation has been well performed. 

For hiTing the concurrent beginuiugs according to the Gregorian Kalendar, the proceij is 
exactly the same, excepting that a different Dominical Jjetter iaust,be used. 



( 226 ) 

Thus employing DC, and B, instead of (he former Lpf‘fr=, vre rhall hare, 


1 

Mahorum A. II. 1210 

Yoom-el-Kaniis 

Tlurstlay 

26th August. 

2 

SufTr 

Yocm.tl-F.ffabt 

:':tfi‘r ay 

2G(h Sepfemher, 

3 ' 

Rabi-el-Avul 

Yoom-el.Ahad 

S a !i d V 

24th October. 

4 

i Rabi-el-Aukeer 

Ycom-c’l.'l haleth 

Teest'ay 

23d November. 

5 

Giumadi-el.Avul 

Yoom-el-Ai baa 

Wec’tu s;!ay 

22d December. 

6 

Giumadi.el.Aukecr 

Ynom-el-Dgiooma 

Friday 

21-.t .T uiuary. 

7 

Regeb 

Yoom.el. r.fTabt 

i Saturday 

ICth February, 

8 j 

1 

Sl'.iiliaban 

Yooni.cl.Thani 

Monday 

21st March. 

9 ! 

; Ramazan 

Yoom-ei.Thaleth 

Tuesday 

19th April. 

10 

1 

Shawal 

Yoom.el. Kaniis 

Thursday 

19th May. 

11 

Zoolcade 

Yooni.el.Dgiooma 

Friday 

i'th J nne. 

12 

Zooledgee 

1 Yoom.el. .Aliad 
and 

Sunday 

17lh July, 

1 

j Mahorum A. II. 1241 

1 Yoom.el.Thaleth 

j Tuesday ■ 

1 16th August. 

I 


Thus it was that beginning fiom tlielGth July A. D. 622, of which the corresponding year of 
•the lUjira was 1 commencing^ and whose root was 6 (Yoom-tl-Dgiooma or Friday), the whole of 
the General Table Til was constructed. It is easy to perceive how that Table may be prolonged 
at pleasure, to any assignable Epoch whatever. 

There remains now only to shew, how to deduce any particular date wlien the commencement 
of the months and year have been determined. 

Uflw tn eypoinid This question presents no sort of dilTiculty ; for let Joom.el.Thani, the 18th of Shawal, A, 

aay particular dale. 

Ilejira 12d0, be proposed. 

Ila ving found in the preceding article, that the said month will begin on the 19(h May N. S. 
J824, add 18 days to that date, and you have Monday, the Gth of June at Sun sot, Gregorian style. 

In the same manner, let the 15th of January 1825 O. S. be proposed, and its concurrent date 
in the Mahommedan Kalendar be wanted. 

Having found in the preceding article, that the 1st Giumadi-el-Aohcor will fall on Friday, 
the 9th of January O. S. 1825, subtract the same from 15 ; and the remainder 6, shews that the 
proposed date will fall on Yooni.el.Kamis, the 6th of Giumadi.el.Aukeer. 


Hnw to find the 
Hirdu Solar year 
current on the bfjjin- 
Bing of any year «f 
.Che liejlra. 


Of Tabls LI, Icing ihe third of this Memoir. 

This Table serves to find by approximation the Hindu Solar year current on the beginning of 
any proposed year of the ILjira, so that their juxta position may always be determined, excepting 
in a very few ca^es, which are so clearly indicated that there is no mistaking tliem (as will be 
**en hen after): but to compare particular date, recourse most be had to tlie means which 
were disclosed in the Memoir on the Hindu Solar year, because the present Tables give only th* 
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tfbrrmencempnts of Hindu years concurrent with Christian Secular years, which mark the limits of 
the iiifetmt’di-ite years of any centOry in the scope of three days Julian and four dajs Gregorian 

St) !fs. 

. The first division of Table LI exhibits the years of the Ilfjirs, with their beginnings according 
to European expression, concurrent with Christian Secular years from A. D. 622 to 39CO. 

The second division gives the Hindu Solar years Cali yugam and Saca, with their common 
beginning, according to European expression, and to the Julian or Gregorian Kalondar, both 
referred to the same Christian Secular years, which are expressed in the Inst column on the right. 

Now let it be proposed to determine by inspecticn what Solar year of the Cali yug or Saca, 
commences or ends in the year of the Hegira 562 ? 

In Rcf. r to till! General Table III in that page which has A. Hejira 495 at top in the margin { 
you find that 562 falls in the 12th century, on the Christian year 1166 Julian style, and that it 
begins on the 2Sih October of that year. 

2'/ To 1160 add .0102; you have 4268 the notation of the year Cali yugam current, and 
from 4268 subtract 3179, you have 1089 that of the year Saca, or from the birth of Salivahana. 

Now reverting to Table LI we find (sec. 2) that the Hindu Solar year concurring with A. D. 

1100 began on the 23d of March of that year ; and that the Hindu year which concurs with 
A, D. 1200, began cn the 24tli of the same month : therefore (preceding article) the year of the 
Cali yug 42 j8, concurrent with A. D. 1106, cannot have begun before the 22d, or after the 25th 
of March of that year ; and as the General Table III gave the commencement of the proposed 
year of the Hejira on the 2St’i October following, U is manifest that it fell in A. Cal. 4268, and 
Saca 1089, and therefore, that these Hindu Solar years commenced in Anno Hejira 561. 

In the present case, as the year of the Hejira proposed, began so late in the Christi-in year as 
the 2Sth October, and as the Hindu Solar years from A. D. 0 to 1900 commence somewhere in 
all the month of March, Julian style, there was no dangerof mistaking the notation of the corres- 
ponding Solar years of the Cali yug and Saca, 

But if instead of A. 11. 502, which we have expounded, A. II. 1035 had been proposed, then 
extracting its notation and beginning according to European expression, out of the General 
Table III, wo find it to concur with A. D. 1074, and to fall on the 28th March, Julian, and 7tli 
April, Gregorian styles. 

Now Table LI shews that the Solar Hindu year which concurs with A. D. 1600, began on the 

27th March, Julian, and Cth April, Gregorian styles. And that the Hindu year concurrent with 

A. D. 1700 began on the 2Sth March O. S. and 8th April N. S. Therefore, the Hindu year may 

^ An irrc'lociMc caia 

have commenced either on the same day, or tw'o days before, or two days after the proposed year ^®‘'***- 

of the Hejira ; so that its notation, viz. whether it should be 4S17 or 4816 Cali yugam, remaiui 
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divin tfcp ye.ir! of 
the C.:li vuj nr S,-,ca, 
hiiw t” firtJ li.al of 
Die ilrjira. 


doubtful. This case Is therefore irresol able by the present Tables alone, and recourse ir.<U5t he 
had to the Hindu rule for determining the beginning of the particular Solar year proposed. 

But these occasions are so rare, that between A. D. 1500 and 1900 they occur only four 
times, and in order to render erery resolution possible by help of the present paper, I hare cal. 
eulatod the commencement of the Solar years of the Cali yug 4711, 4776, 4841 and 4906, oa 
which the irresoluble case recurs, which, according to European expression, are as follows : 


Hindu years. 

Chris- 

tian 

years. 

Years of the Hejira, 

Beginning of concurrent 
Hindu Solar years. 

Caliyug. 

Saca. 


j Old Style, 

New Style. | 

0. S. 

N. S. 

4711 

1532 

1609 

1018 

27th March 

6th April 

28tb March 

7th April 

4770 

1597 

1674 

1055 

2Sfh March 

7th April 

29th March 

8th April 

4841 

1668 

1739 

1152 

30th March 

10th April 

29th March 

9th April 

4900 

1727 

1804 

1 

1219 

Slst March 

12th April 

29th March 

10th April 


It will easily be concluded from this Table, that the lit Chaitram A. Cali yug 4711, falls on 
the 2d Mahoruni A. Hejira 1018. ' 


Ist Chaitram A. Cali yug 4770 — 2d Mahorum A. ll jira 1055. 

1st Chaitram A. Cali yug 4841 — 29th Zookdgee A. Hejira 1151. 

1st Chaitram A. Cali yug 4906 — 28th Zooledgee A. Hejira 1218. 

The converse of this proposition is still of easier solution ; for suppose that the year of the Cali 
yi'g 4040, or 1701 Saca, be proposed, and that it w.as found to begin on the 11th April A. D. 
1833 N. S, 

Then referring to the General Table III we find at once that Its commencement fell on A. 
Hejira 1254, the beginning of which occurred on the 27th March N. S. But as that Mahom. 
medan 3'ear lasts only until the llfh April follovving, it is manifest that the commencement of A, 
Hejira 1255 will also fall in the same year Cali yugam 4940; but that from the 0th Mahorum 
the year of the Hejira 1255 will concur with A. Cali yug 49 11, and S.ica 1702, 

It will beobserved, that the irreducible case adverted to in the preceding article, docs not exist on 
this side of the question ; for as the feria beginning the Hindu Selaryear, and its date according to 
European expression, are supposed to be given by the proposition, the General Table III shews at 
once whether that date fails before, or after the commencement of the concurrent year of the Hejira. 
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NOTE I. 


On the juxta position oj the beginnings 


of the Mahommedan Lunar and Hindu Luni-solar 


years. 


If the 67ia«rfra mffna had not been subjected to intercalations which hare no analogy to Mahomraedan and 

Hindu Lnni-solar 

those which are used in the Arabian Kalendar, there would hare been no difficulty in comparing periods comx>ared. 
dates proposed in these two accounts of time, the difference of their periods being so very trifling, 
that for a great number of years it might have been neglected without inconveniency. Here 
follows a comparative view of the respective Lunar years and' months on which the operation 


would depend. 


Itindu lime 

of 60 guddias lo n dnjr, European time in boon. 



■ . 

G. 

T. P. S. 

r>. 

II. 

/ 


m 

Hindu Lunar year (Surriah Siddhanta) 

354 

22 

1 23 67 

354 

8 

48 

33 

34,8 

Arabic ... 

354 

22 

1 30 0 

354 

8 

48 

36 

0,0 

Difference, Arabic 


T 

6 3 




2 

25,2 

Hindu Lunar month do. 

f2D 

31 

50 C 59 

2-0 

12 

44 

2 

47.6 

Arabic ... 

29 

31 

50 7 30 

29 

12 

44 

3 

0,0 

DIffortnee, Arabic 

+ 

31 





12,4 

Thus whilst the Arabian ®ynodiraI Cycle of 30 

years consists of (*) 

10631 

0 

18 

0 

0 

The same number 0: Hindu Lunar years is 


- 

- 

10031 

0 

16 

47 

24 

The differenre being in 30 years 

• 


• 



1 

12 

36 


But although the Hindus rea'ly add or retrench nothing in their computations of Astronomical- 
periods, yet as the construction of their Civil Kalendar requires e-very two or three years the 


intercalation of the name of a month, whilst time follows its regular course, and as the Arabs 
only intercalate days, all that can he done is, after computation of the same, to compare the 
Prathama Tidhis which be:;in each Lunar month and year, with the dates of the Civil beginnings of 
some Mahommedan month ohicli fall nearest to them and which never differs more than a couple 
of days therefrom, but which will not recur as to names in a similar series, for reasons which 
it is unnecessary to rep'’at in tnis MercciT'. 


The beginnings of 
the hlahoimn (Inn 
and Hindu Liu:i-so- 
lar moiithi inav be 
cornpured «ithuut 
any reference to 
names. 


The C.’.il Arabic Cjcle is thus constructed. 

10 yrnrsnf ?5t dass • - 6":Sd 

11 jears of 3.55 *!a;'s ... 30(5 

iiumber oi complete days .> ICSSt 
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Computation of the 
juxta posUiou ot the 
be£;inoiii^ of the first 
\ear of t/.e H-^jira, 
and ot the month 
Ilfndrapkda of the 
Liini-soiar >e«'ir 

37:^4- ui the Cali 


As for referring the Ilintiu Titlhis, or Loni.solar days of the Hindu year, to those of the 
Mahommedan Ka’.eiidar, it would be rain to attempt it by any mechanical process; a Tidhi being 
the space of time which is requisite for the Moon to more through 12* of her path, to or from 
the Sun, and consequently beginning at no fixed instant of the day«r night. 

Computation oj the conjunction which preceded the beginning of the jEra of Hejira, by the 
Vakiam, or Solar process. 

Vfv hare seen at Example V, page S8, of the Key to the Madhyama Sauia mana, that the first 
Ciril day of the Hejira, according to vulgar account, viz. IGtIi July A. D. 622, fell on Friday the 
26th Audi of the 3724th year of the Cali vug : but that Hindu Solar date was deduced from the 
European one, and not computed on the principles of Indian Astronomy, which we shall do in the 
present Note ; and as independently of its peculiar interest, it presents a case where the Ahargana 
is less than a Vedam or 160098 4 days, (hitherto not considered), I shall insert it at full length 
for the reader’s information. The computalioa will be referred to the supposed Meridian of 


Trlrallore. 

The Aharganas resolved in the usual manner, or by Tables XLVIII and XLIX, will be 

Solar. Lunar. 

D. G. V. P. n. G. v. P. 

1st Chaltram 5724 - - - 1359855 55 12 30 30th Phalguna 3723 - 1359864 2 41 51 
add o Solar moivths, Tab. XLVlIi, 93 50 22 3 add4L.unations,Tat>. XLIX, ilS / *0 12 

IstAudi . . - 1359949 51 34 33 135e972[10 2 3 

4- 24 4-1 

25th Audi commencing 1359973 51 34 33 I.unar Aharcana . 1359073 

60 Solar Ahargana . 1359919 

or 24th when the time wanting 

of Sun rise was - - 8 £5 27 24 

Dividing the respective Aharganas by 7, the Soota dinas will be, The Sun, Thursday ; The 
Moon, Wednesday; and the Dominical Letter being expounded by Tables V acd VI, is C, giving 
Wednesday the I4th and Thursday the 15th July 622. 

For finding the Moon’s place we are therefore to compute her Druva, Chandra Vakiam, Dhur. 
mavanham, and Fhala, by her Ahargana above found, which being only 1359973, shews that it 
bears not division by a F edam. 


i». 

Vedam 1600984)13599/3(0 

Ilaz. Gherica 12372)1359073(109 
12372 
122773 
111343 

Calanilam 3031)11425(3 
9093 

Devaram 243)2332(9 

2232 

Chandra Vakiam 100 


s • ' * s * ' ' 

109 X 3 27 48 10 . . 2 0 30 10 

.3X11 7 31 3 . - 9 22 33 9 

i) X 0 27 44 6 - - 8 9 36 54 

8 2 40 13 

Equation of Vakiam 100, Table XXVI, 8 1 17 0 

J ’5 place uncorrected - - - 43 57 13 
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la order to find the Moon’i true place, compute that of the Sun at his rising <m tlie sane daj, 

£5th Audi commencing : 

On the 1st Audi the Sun entered the Sign Carcata s the 4th of the Zodiac. He had therefore 
completed - - » - •S’O’O'O' 

To which add for 24 days, . _ . . .+24 00 

And as on his entrance into the new Sign there wanted of Sun rising 

8‘ 25’ 27’, add the guddias as calas and riguddias as ricalas . + 8 25 

O’s Saura place on the 25th at Sun rise . . 3 24 8 25 

And his Equation by the Yoghiadi Table (XXVII, part 1) being — 

(22' + 23' + 24') for 24 days complete, and 22" for 3‘ 25’, we have 1* 

9' + 22", which subtract . . - - . — ID 24 

O’s Sputa Giaha or true place, 25th Audi . 3 22 59 3 

For the Moon’s place corrected. 

Haring found the San’s truj place, we may now correct that of the Moon, as follows : 

s. * ' ' 

D ’5 place unrorrected . - . . . 43 57 13 

By Table Xf.VII, we find the Desentara calm for the preceding 
month Aunin . . _ . . . +70 

For the andra ricalas (same Table) we find + 2, and tlie odd degrees, 
minutes and seconds of the O’s apparent Longitude being 22* 59' S* 

Multiply by . . - X 2 

The 1st Equation will be - - . 45' 58" 6"" or say + 46 

For the 2d Equation, As the Moon is more advanced than the Sun, 
from Ta’ile XXVI take her true motion for Chandra Vakiara 100, 8 44' 

And her mean motion being - - - 791 

Difference - 53 

r^ow after division of the Ahargana by the three last Elements there 
were, among the rest, 9 Devararas, to each of which are due 32", which 
gives 9X32’'~4" 4S*, to which multiplying by the difference 53' gives 4' 

14' 24", which because the 2) ’s true is greater than Aer mean motion, add + 4 14 

J’s Sputa' Graha, or apparent place, 25th Audi at Sun rise - . 4 4 9 13 

O’i do. . . do. present page - - . 3 22 59 C 5 



©and J’s apparent distance at do. 


11 9 48 
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For the Sun’s true motion. 

By the Yoghladi Table CXXVII, part 1) the Equation of the Sun’s motion for 8 days to come 

on the 24th Audi complete, is — 22 rr therefore for that oHay it is — — 2' 45* 

AVhich subtracted from . . . 60 

Gives the 0’s Sputa Gati, or true motion sought - 57 15 

For the relative motion. 

J) ’s Sputa Gati ... - 844' 0* 

0’s do. do. - - - - 67 15 

Relative motion _ - . . 786 45 ■ 13“ 6' 45' 

For lime due to distance. 

13“ 6' 45* : 60' (one day) ITD'dS* : 51' 4’ 51'. 

And because at the time of Sun rising on the 25th Audi, the Moon’s apparent Longitude, 

was greater than that of the Sun, it shews that the conjunction was past, therefore subtracting the 

quantity above elicited from - - - » 60' 0’ 0' 

51 4 51 

We have the true time of conjunction, 24th Audi 3724 5 8 55 9 

The preceding result (timugh only an approsimatlon) is perfectly sufficient for our present 
purposes, and shews that according to the Rules of Indian Astronomy, the conjunction which 
preceded the 1st Civil day of the ILjira fell some time in the morning of the 24th Audi A. Cal. 
3724, and therefore the Prathama Tidhi of the Lunar month Bhddrapada, on the 25th, 
ansnering to Thursday the 15th July A. D. 022, which is precisely the day referred to by 
most A'rabian Astronomers as that wliich begins tlic Hejira. 

This coincidence may give lise to some speculations resperting the authority which was origi- 
nally consulted when the Epoch of the Flight was determined. For at the time when the prophet 
unfurled the standard of the faith, the Arabs had certainly no Astronomy of their own. and 
probably none at all of others; and although he may have resolved on assuming the day of his 
exile for the first of his new mra, the task of fixing it permanently must have devolved on his 
successors. 

But the Alexandrian School and Library, were destroyed on the 2d Mahorum of the £lst year 
of the Hejira, a time too near the beginning of the revolution to suppose that it may have been 
previeusly consulted on the construction of a new Kalendar. It is therefore more probable, that 
when In more settled times, Mahommed’s successors resolved on that measure, they may huve 
had recourse to their Indian neighbours, who sittce the destruction of tire Alexandrian School 
were the only natiou in the East who cultivated the science*. 
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NOTE II. 

On Dr. Hutton’’ s Rule for finding the year of the Hejira, 

It is difScolt to understand on what principles Dr. Hutton has established the Rule which 
he gives in his Mathematical Dictionary for finding the Christian year concurring with any pro. 
posed year of the Hejira ; it runs as follows : 

“ Reduce the ^iven years of the Hejira into days by multiplying by 354, divide the product 

by 365| and to the quotient add 622 years of the Hejira commenced.” 

[Matheui. Dictio. Vol. I, page 693. 

I fear that this rule is more remarkable for its brevity than for its accuracy (for the above 
passage contains the whole of the Rule). If it were sufficient to multiply the proposed years of the 
Hejiia by 354 for obtaining the sum of days elapsed since its Epoch, what becomes, it may be 
asked, of the eleven intercalated days in the Cj cle of 30 years, which make the years on which 
they fall be of 355 days, and in the course of SO 3 ears retard the beginning of the Civil year by 
S3 days ? Let us try the merits of this rule by its results. 

Let it be proposed to find the Christian year concurring with A. Hejira 1215. 

4501 10 *^10 75 

Wehave 1215X354=:4SOllO ; and = 1177, -f- and lastly 1177+622=1799. 

Sc that following the letter of the precept A. H. 1215 would concur with A. D. 1799, which 
however, throughout Christendom and Islaamism is taken to be 1800 ; the 210 days which remain 
after division by 365^ are insulTicisnt to account for such a difference, although they would bring 
the epoch of coincidence about 7 mcntlis later (206' 17" 3' 31' being equal to that number of 
Lunar months), but these odd days end at no definite period ; and no notice is taken of them in 
the precept : We are therefore compelled to conclude, that the very learned and justly cele. 
brated author has only glanced at a subject which it did not enter into his views to investigate 
minutely, as may be inferred from the shortness of an article which, though intimately connected 
with Astronomy, was disposed of in twelve lines of his Dictionary. 
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POSTSCRIPT. 

Some time after the Kala Sankalita was committed to the press, Mr. Bentlej’s posthumoa* 
work, entitled “ An Historical View of the Hindu Astronomy from the earliest dawn of that 
“ science, down to the present times” came to my hands, having just appeared for the first time 
in Madras, though published in Calcutta two years before. 

On a cursory perusal of that production, (which remained only a few days in my possession, 
and at a time when I was engaged in editing the present work), I congratulated myself on having 
pursued an object totally different from that which Mr. Bentley had in view : For it was then too 
late to have benefited by his instruction ; and in case of collision, with such unequal means arvd 
powers, I would have had cause to apprehend the judgment of the public on the issue. 

Fortunately for me, Bentley soared to the highest regions of investigation, whilst I was collect, 
ing tools for labour, and toiling in the lower walks of research. He strove to drive error from 
the seat of truth, whilst I was ejnployed in shewing how she ruled the population of the East, 
during many centuries of usurpation ; in fine, his object was philosophic, and mine merely one of 
practical expediency. Our works may therefore (with an inverse degree of applause and censure) 
subsist together, and prove useful in their respective departments. 

It will be observed that the abolition of Sydereal Astronomy pronounced by the work alluded to, 
to have taken place from (he Vlth century upwards, renders a great part of my speculations unavail- 
ing ; to which I shall reply that, although agreeing in substance to a doctrine which the scholiast has 
so ably supported, yet I do not go with him the whole length of believing that the use of Ancient or 
Tropical Astronomy, was so suddenly relinquished, and the Sydereal so readily adopted, as might 
be Inferred from the precise Epoch which he assigns to that event (March A, D. 533, page / 3). It 
required nearly two centuries to drive the Aristotelean philosophy out of the Universities of 
Europe, and arguing from analogy, it is not to be supposed that a people, of all others the irmst 
attached to its institutions, would have simultaneously adopted new theories, when the old ones 
were still found to answer, (and were in reality better than the new), for no other purpose than 
“ to appear the most ancient nation in the universe (70);” for, although I do not pretend to 
say that Mr. Bentley meant to convey absolutely such a notion, yet his text bears that construction. 

Before the Epoch referred to, the Sydereal Astronomy (certainly the most commodious of the 
two) must surely have thrown out some roots in the minds of the learned men of those times, and 
have lurked, perhaps dui ing several centuries in the public opinion. Some sect of philosophers 
must have taught it ; and some separate tribe or nation must have counted time by the same, before 
it became the general doctrine of India. And from the same considerations it may be believed 
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that Ancient Astronomy has left shoots which it most hare taken time to extirpate. Nor can I 
biHeve that the Braminical power, (which rests entirely on opinion, great as it now is, and has 
been) can have proved so efficient as to have occasioned the sadden and total overthrow of the 
latter, in the same manner as Timur Long, and Nadir Shaw subsequently annihilated their public 
institutions. It is therefore highly probable, that Sydereal Astronomy began to be in repute, some 
hundreds of years before it openly superseded the Tropical one ; and as to the motive of its 
abolition, I cannot be persuaded that the specific purpose of any set of men, when effecting a 
change can have been to do away their Ancient History (page 70). 

Some old documents (and particularly inscriptions) may therefore still be found bearing dates 
>B Sydereal account, more ancient than the Epoch assigned to its legal admission, and to these 
my Tables will apply. I beg it, however, to be understood, that I intend no review of Mr. Bentley’s 
valuable production, for which I have neither leisure, means, nor abilities ; most of his conclusions 
appear to me decisive, and, more than all the rest, those which attack the unfathomable antiquities 
of the Hindus. But I did not wait for the appearance of the “ Historical Fiew" to decide 
against them ; for although unacquainted with Bentley’s discoveries, I have long since been 
persuaded, and have declared it to be my opinion, that their periods and y ugs were nothing else bat 
mathematical contrivances, resting at one end on observations taken at the time when they were 
invented ; and at the other, on some Epoch so very remote, that the greatest possible error in the 
position of the Planets at the time referred to (which could never exceed 6 signs in Longitude) 
must become almost insensible in their annual revolutions, and unimportant until after a great 
number of years Intervene, either before or after the time of invention. 

Tliereis something so obvious in this view of the subject, that it cannot be wondered at, if 
Bentley fancied (though erroneously) that the attacks made on his doctrines were designed for 
him, personally. Another motive, perhaps equally reprehensible, was I fear, the hidden cause of 
their having been so frequent and repeated. In France I can affirm, on the verbal and written 
assuiance of the late M. Delambre, that Bailly’s doctrines never obtained any proselytes 
among men of real science ; and when on a particular occasion the celebrated La Place asked 
me (*) whether we Indian Gentlemen, and Members of the Asiatic Society, believed that any 
of (he Indian periods were established on actual observations, on my assuring him of the 
contrary he espresacd much satisfaction, and replied that he was sure such a notion could never 
have been long entertained by any Savant. 

But I fear the author of the “ lliitorical View''’ more justly ascribed the perseverance of some 
of his Clitics, to a bent towards infidelity, wliich in some instances was hardly denied; such 
was the prevalent philosophy at the close of the X\ llltli century'. Lut as scepfiasni has now 


(*) At a meeting of the Board of Longitude ia April 1&16, 
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succeeded to Incredulity, and as th« rullns: maxim of the beginning of the XIXth, is that 
any Ihirtg may le frue^ I have no doubt that llie doctrines ccntuiiicd in tliat most profound 
•work that has hitherto appeared on Hindu Aatninoaiy, will meet with little or no oppositioa 
from any quarter ; at least from such as the author need have cared for if he had lived to enjoy 
the success which I anticipate. 

■Whaterer be the final opinion of the scientific world on the antiquity of Sydereal Astronomy, 
and the manner I have applied it to the construction of the liiudu Kalendars (wliich was the 
only province I was desired to .investigate), I commit the present work to the judgment of the 
public with no sanguine expectation of success; but with a sincere desire that it may, (in its 
measure) prore useful to Chronology. Should I be disappointed in that exportation, I shall be 
consoled by the recollection of the amusement it has procured me during several years ; and the 
opinion it has enabled me to form of the skill and ingenuity of the Natives of India, which, 
though duly appreciated by many of their rulers, is not sufficiently known to the great mass of 
Europeans who live among them. 


END OF THE FOURTH MEMOIR. 
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APPENDIX r. 


On the 7naniier of computing tks Ahargana^br the beginning of the Solar years^ and end- 
of the JLuni-sola7' years, cottnletl from the commencement of the Cali yug, hy means of 
the Tables, from tekick the Strostidi digona and Sootn diita for either may easiltj hs- 
deduced. 


Alt. the Rules given In Hindu books for the resolullcn of the Ahargana, are very operose, 
and consequently liable to mistakes in the computation. It will be found, however, that in the 
Indian process, that Element is unnecessarily wrapped up in mystery ; and that both the Solar 
and Luni-solar Aharganas may be obtained with perfect accuracy, by help of Tables which are 
neither difficult to use, nor to understand. 

I shall first consider the Solar Table XLVIH, wh’ch is divided into two parts, the first giving 
the Ahargana according to the Surriah, and the second to the Aria Siddhantas. 

According to the former Sastra, the duration of the diurnal revolutions of the Stars in one year 
is - 36G‘‘ 15= 31’ SI" U' and 15S2‘2378'’S _ 4320000, is the number of Bhumi savan 

(natural) days in a Maiia yug ; hence the Solar Sydcria! year, according to the Surriah Siddhanta 
is - 365* 15= 31’ SI" 24', and this quantity is the constant ratio of the first part of 

the Table. 


In the same manner the diurnal revolutions of the Stars in one year according to the Aria Sid« 
dhanta is - 358* I5* 31' 15' ; and 1532237500 — 4320000 — 1 577S17500*, is the 

number of Bhund savan days in a Maha yug ; consequeDfly the Solar S_j dereal year is 
305* 15' Sr 15', which is the constant ratio of the second part. 


Lastly, we have shewn at page 12, 1st Memoir, that because the year which opened the Cali yuw 
began A 51= 8' 45“ from the commencement of an entire week, the Hindus, with a view to reckon 
from a complete period, added a C'shepa of 2* 8= 51' 15' (complement to 7 days) to the Ahargana, 
which was the same thing as retrenching it from the Epoch itself. 

It is therefore always to be remembered, that with respect to the true Epoch of the Cali yug, 
there will be found that difference ia the Tabular resnltt. 


Table XLYlir, 
part 1. 

Namber of diurnal 
revolutions of the 
Stars ia one ;^car. 


Solar Sydereal year 

Surriah Siddhanta. 


Do, Aria Siddliau. 

ta. 
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or Equation 
to A. cou.^ilete week. 


Date of tlie Cali 
; tijadia Ifeth Cebru. 
ar^ A. A C. 3101. 

By Lbe Tables 16th 
February. 


Example 1, Ist part 
of JlkWe XLVlii. 


For let the Christian date of the Yugadia, or first day of the Cali yug, be sought ; proceeding as 
shewn at Example 5, page 3C, with Tabic VI, and at the Example in page 30, avith Table VIII, 
we shall find 

D. C. V, P. 

Initial Root A. A. C. 3101 - . - - 51 8 45 

Add C.-hepa . . - . C-; 8 51 15 

Root sought . . - - (5) 0 0 0 

Eiiday. 

And as the Dominical Letter for that year will be found to be B, the Yugadia under consider- 
ation falls on the 18th February of the year before Christ 3101 current, whereas the Hindu 
Tabular date, gires only the lCfh. 

As the Hindu Tables for finding the time of the Sun returning to the beginning of the Solar 
Zodiac, are affected by this Equation, it must be accounted for when calculating the Solar Abar- 
gana ; observlnc that, if computing from the Epoch the Cshepu becomes a Sodhpam .or constant 
Equation to be subtracted from the aggregate sum of days, guddias, &c. reckoned from the 
assumed Epoch as given in the Table. 

The preceding considerations will suffice for explaining the construction of the first and second 
parts of Table XLVIII ; we shall now give sense Examples pf their use, 

Example I. 

1® "Wanted the Solar Ahargana for the beginning of the Solar year 4021 of the Cali yiig, or 
4023 complete, answering to A. D. 1822, according to the Suniah Siddhanta. 


Y. 

T). 

c. 

V. 

p. 


Ey Table XLVIII, part 1, we have for 4000 - 

1461035 

1 

33 

20 


900 . 

328732 

52 

51 

0 


20 . 

7305 

10 

30 

£8 


5 - 

1095 

46 

34 

31 

12 


1798163 

51 

£9 

22 

12 

Subtract Sodb yam 

_ 2 

8 

51 

15 

0 


1st Merlu niashn y, or modern yaisucha-, and 

Taroul Chailram, Aliargana sought - - 1798166 42 33 7 12 


And for the Soota dina 7)17981G6\25688 

with a remainder of C which counted frem F/ feZa^, shew'S that the S'ooZn rhwtJ or 
initial ferla falls on Thursday. 

2“ Wanted the Ahargana for the 1st of the Solar month Vrischica masha TTl. ; the modern 
Murguiiras ; and of the Tamul denomination, Vartiga, 

T). c. p. s. 

Ahargana, 1st Vaisaclsa, above found . - , J.798166 42 38 7 12 

Add collective number of days registered in the 
. last column down to Cartiga • • 216 48 13 18 39 

Ahargana, 1st Margasirasj which divide by 7)179S3SS (30 51 25 51 

remainder 6 and couuied as usual from 

Friday, gives the Soota dina on 'Vhuvsdu^^ 
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'There being not the les^t diiTermce from what precedes Jn the manner of using the second part 
of Table XLVlfi, and all cases, either according to the Surriah or Aria Siddhantis, being to be 
resolved pretiscly in the same mannerj I shall dispense with giving any more Examples for the 
Solar Ahargana. 

To find the Luni. solar Ahargana by means of Table XLIX. 

The construction of both parts of this Table, is as simple as that of the preceding oae. Its 
whole theory rests on Vvliat follows. 

According to the Suriia'i Siddharda, there are 57753336 periodical revolutions of the Moon in 
a Mahi yu» cr 1577517333 natural Jays, Hence the Moon’s periodical month is 
or 273 2Dg 20 ' 21p 30^,77, kc. (27 ' S'l S' 8" 39*, 6 European time.) From the number of periodical 
rnolutlons in a Maha vug, subtract the number of Solar davs in that period, or 57753336 — 
4320033, you have the number of Synodical revolutions in the same time, ~ 53433336 ; and 
' s TvT JJTT" (294 12'>> 44' 2' 47’, 6 European time) is the duration of a 

mean Lunation, according to the Surriah Siddhanta : a mean Lunar v car of 12 months is therefore 
equal to 35 4il 22g Iv 2SP 57s, 14 (354d 8l> 48' 33* 48'* European time) which is the constant 
ratio of tha first part of Table XLIX.- 

That of th« second pact is deduced from the same principles, the only difference being that 
the .\ria Siddhanta counts only 15779175200 natural days in a Maha yug. According to that 
authority the Moon’s periodical month is therefore 27’ 19’ 17’ 68'’29’ &c. ; the Synodical 29’ 31' 
50’ 6 ' 40’, 21, and the Lunar year of 12 mo.wths 354’ 22 ' 1 ’ 8 " 2'56 which is the constant ratio 
cf the said second parL 

Considering how T''ry intricate the process is for finding- the Adignh months and Cshaya 
Tidhis by the Sastra rule (■*}, I originally concluded that there could be no simpler means for 
finding the Luni.solar Ahargana, and when from stress of labour I endeavoured to free myself 
by means of 'I'ables, from those perpetual rules of throe which it inposes, a typographical 
error in Mr. Davis’ paper on the Astronomical computations of the Hindus (+), making the 
Lunar Synodical month 29’ 31' 50’, 6 instead of 29' 31' 50’ d' &c. for a long time defeated my 
endeavours. But when once I had discovered the erratum^ there was no further difficulty iti 
constructing my Table, which I subjected to the following test. 

We have seen in the article of mean intercalations. Part III, Article 1 of the second Alemoir, 
that the period of recurrence of an Adigah month was 2y 8m IC<1 3g 55» &c. and’ I resolved 
the same bv means of the first part of Table XLIX, as follows ; 

(») Vide Key to the Siddrianta Ciiai.dra Mana, Part ll, Article I. 

(t) Asiatic Researchci, vol, II, ime 2J?, 11 lit:c,r,, which terms „ith errata »f the mo.t fatal kind to 

th« true expasilian, aad ac.Auis'.lioii of the Lilt r.otieus «f iliudu Aatroaomy, fiom that othetwise eli -ant pr.j. 
luctioB. 


For the Luni -fulai 
Aharjaiia, Table 
XLIX. 


First part. 


Second part. 


Fpoc'js of iiiterrrt. 
latiM.s hs the 1 .ihies. 
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The mean Solnr Sjiloroal yrar being 
And the Lunar year of 1‘2 months 

The annual difTtrence is 
So that for one month of SO days the 
And for one day of CO guddias 
If with these quantities we expound the peri 


w. 

505 

c. 

15 

T. 

31 

r. 

31 

s, 

21 

354 

£2 

1 

23 

57,14 

10 

53 

SO 

7 

26,35 

Equation is 

£4 

S7 

SO 

37,23 

- 

1 

43 

55 

1,273 


of intercalation referred to, we shall find 


The same hy ihc 
Iliad a rule. 


Find the Solar A hir* 
gann of ihe proposed 
Ltini solar year for 

an Index, 


Manner of usin;; tie 
Table. 


For 2 vears 
,, S months 
,, Iddajs 



n. 

o. 

y. 

p. 

s. 

• 

21 

47 

0 

11 

53,72 

- 

7 

15 

40 

1 

57,81 

- 


29 

2 

40 

2 ),07 


29 

31 

42 

57 

11,03 

• 

29 

31 

SO 

6 

39.78 

- 



7 

9 

48,15 


’Vv'hich subtract from 1 mean Lnnaiion 

Difference 

trnd for the time due to this difference say, as l'48’,fil (the Equation for one dsj), to 3G00 
(the number of aiguddias in a day of COguddias' ; so 7’, 15 A-c. (the difference to a mean Syno- 
dical month), to 3= 55', 8 See. which, with Ihe above quantities, gives the time due to the inter- 


calation of one mean Lunar monlh, 2y Su> 16d 3g 55v,8 Ac. very neatly the same as was found 
by tlio Hindu rule referred to. 

Having premised thus much, I shall give the following Precept and Example, 

Pkecept. 

1'; Find the Solar Ahargana for the proposed year of the Cali yug, which will serve aj an 
Index for finding the Luni.solar one. 


2'. Take out of the two first columns of Table XLIX, part 1, the quantities answering to as 
many lunar years of 12 months as there are Solar ones proposed, and add them together : the rest ' 
of the opciatinn will serve to find the intercalations, 

S" Subtract the sum of days, &c. so obtained (neglecting the fraction) from the sum of days 
of Ihe Solar Ahargana, and takeout of Table XLIX the quantity nearest to the remainder, 
which write both under the Lunar sum and the remainder of the Solar Alargana, of which 
take again the difference ; follow the same process as before until the last remainder under the 
Solar Ahargana be less than a mean Lunation, which in that case neglect. 

4? Cast up all the Lunar periods so obtained, and the sum will be the Luni.solar Ahar-^an* 
sought. 


N. B — This process has the advantage that in no case whatever the Luni.solar, can exceed (he 
v.olar Ahat ganuy which is not the case in the Sastra rule, and that it shews at once the number 

intercalary months whiih have been introduced in any proposed interval. The Precept applic* 
equally to part 1 and 2 of Table XLIX. 
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Example II. 

%Vanfc(] tlio Euni.solar Aliar'ar.a Tor the end of the year cl the Cal! j vg 4013, ly fart 1. 

Tt';!? XLIX, part 1, column 2 
of dav5 in *'-3 S.dar 
f riix^na foupd 'l'-ih!e 
Sl.Viil 
O) 

( 2 ) 

(3) 

(0 


Rule. 


179SlGr. 

171^549 

53C;i7 

35to'4 

JSISI 


V. 

D. 

G. 

T, 

p. 

s. 

4( 00 . 

141746S 

13 

1C 

49 

£0 

900 - 

31S9SO 

20 

50 

17 

0 

20 . 

7087 

£0 

27 

.50 

2. >3 

3 . 

1063 

0 

4 

11 

51.' 12 


r 

Intercalations,^ 


100 {!) 
50 (3t 
1 (4) 
j Lunar months (5) 

Aharijap.a '■ouoht 


463 
So I 

1C9 

S:4 


DiiTerf nee 


17 1 15 19 

0 

4 8 

17 

fO.22 

3.5 !.i5 

42 

19 

55 

14 

17718 

21 

9 

57 

37 

354 


1 

23 

57,11 

S8 

C5 

SO 

20 

59,31 

I79?i47 

1 

49 

55 

7,70 

17£S1 17 

1 

50 

32 

0 

- 

- 



52,3 


(5) . 

Neglect rcrr.aindcr 21 


r.uf as (he day current is Tirantei], and as 1^ 45f have already 


expired of it 


Ta 17931 }7 
Add I 


Ahargir.a to he used 7)17981 J8(2£C37S 

Reraaindcr 2 i. e. isctnri^ay the Soofa dfna ; 

*n1 as this F.lement is only used to the nearest day, the difference of 36,5 paras, from whalererit 

prorred', is of no sort o'' importance. 

As 151 Lunar years and 3 months hare been intercalated for bringing the Luni.selar to the 
tipareft possible time of the So'ar Aiiargana, it follosrs that in 4G23 Solar Sydereal years (account Pnr the Stroitidi 
of the Surriali .Siddhanta) there hare been 1815 LunUsolar months intercalated. 


•tijooa. 


Lastly, if to the constant number 

We add Aliarjiina . . . . 

We hare the Strostiili digona for A. C. 4923 


714102296527 days 
1798113 


71 1404094775 


XLIX. 


as accurately as if it had been computed by the process explained in the 1st Article cf the 2d 
P,!rt of the lu'y fo the Siddhanta Chandra Mana. 

The rule by the secoii.l pirt cf T:.b!e XLIX bring precisely the same as the preceding one, mutatis gd part of Table 
mufandh, VO is necessary ; I shall only state that the Ahargana u. g. t. i*. s. 

according *o the qii ir.tllifS used in the Aria Siddhanta fcrlliesameyearis 179314G[39 2! 28 5.1,0 
Am! coiisc'.j ji iiitr for tlie curient tlay ... _j- i ~ 

And for the Soo'i dina - . » . 7)1798117(250873 

remaindtr 1 Mhirli counted 

fron Thursday, gi-. es Frhlay for the Soofa dinn, 

Jl 're it may b“ Ob':' ry( d th.st according to the Snrriah Siddhanta, n. c. y. p. s 

t!>p Alni' ? 'P I sves ... . K-lllir 1 49 55, yj 

And by the Aria Siddhanta .... 1798115 ,?9 21 21 53,0 

Difference 22^25 iT, 7 


Ti’fT^’rrnce of Luni* 
solar Aliarpanaa by 
tri * S.irriali anJ Ari« 
SidJuaatas. 



Of no coa5eq;:en^£. 


Casenhf rctbp L»ini- 
fular preatt r \h m 
C^ic SoJ^r Aiikr^aoa. 


An infrrcal.ii y 
F*)onihto be retrc rcb- 
ed when lUiing tile 
Sa&tra ittls. 


Kot to be eared for 
when using I’ae Ta- 
bles. 
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that al(hftu"h by tho Saoia dina, tlipre st-rms to be one day of dlTorence for the conjunction, 
yet there is in tact only 2-'? -S' ‘2CP disagrcen.eiit b.'v/ccn the two accounts, tvl.ich dii^or. 

etice is of .no tort of. iraportance, because in the computation of the lidiiis, the Sun and Moon's 
rciif positions in Longitude at ir.tan n.idn'^ht at Laiii.a, and not the tiois v, roc:;ht by the rule,, 
are « hit dtkrininc the hfgiiinirg cf the Lunar mouth, vihich will find its true place nhetber we 
use Friday or Saturday as the day to work far. 

Ccnerrtl’y the Southern Asfronomt i ?. though Moihitig in Solar time, prefer making use of the 
Lunar Ahargsna of the Suniah Sidcilianta. 

It sometimes, though rarelv, happens that on certain years (as will be the case at the <nd of 
the 4051st year of the Cali \ ug, answering to A. D. 1850) on computlrig the two Ahat st‘nasA,y 
the Sastra rules, the Luni-sotar will he found g/cotcr than Ibe Solar cue •, y.liich would seem to 
iadicate that the Chandra Mana begins, after the Solar year: but in such an occurrence the rule 
directs that an intercalary month Le rttrencl td, fiom both Aharganas, and thus-the antecedent con. 
jonction determines the beginning of the new Astronomical year. This of course disturbs temporarily 
the order of the intercalations ; and is the cause why the original scries in the Cycle of 19 3 ea.-f 
undergoes a change in its disposition (*): but the only consi qucnce in the Ka'endar is, that as 
the year on which the case occurs would hare been emloUsmit, it becomes a common one, and 
that the following one from common that it would hate been, becomes an ictercaliiry one. On 
working the two Aharganas by the Tables XLVIII and XLIX, there can be no fear of a mistake 
respecting the true commencement of the Chandra Mana arising from the abore cause; because 
by the Precept, the Lunar is unaroidably kept btdow the Solar Ahargana, 

(*) Vide page CO, 


END OF APPENDIX 1. 
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Describing a parlicular method for expounding dales found in old Inscriptions, the only vestiges Jftject of Appecdix 
of vchich consist of the recorded years expired since the beginning of the Cali yug, from the 
birth of Salivahana or of the Cycle of 60 years, nnd of the Sun's apparent place in the 
Hindu Sydereal Zodiac at the time of the commemorated event, and also, for referring 
the Epochs of undent phcenomena recorded in European time, to their corresponding Hindu 
Solar dates. 


The questions under consideration are to be resoWed by means of certain formulas wliich 
enable the computer to refer the Sun’s mean place in the Indian Sydereal Ecliptic, as deduced 
from the time assigned to his entering any of its Signs in the Solar Kalendar, to his mean place 
in the European 1 topical Ecliptic, at the same instant of time, by one single operation ; thus 
affording means for coriecting the Hindu Solar Tables, and also those pf the Planets, as far as the 
computation of their position depends on the Sun’s place and (he beginning of the Sydereal Zodiac, 
the duration of the Solar year being 365'’ 15' St” 15°. 

I haye stated in the Preface of this evork Cp®S® ‘Os Hiat my intention was to expound the 
operations of (he system now generally in use in these parts of India, as if it hail been followed 
duiing all past ages, and were to continue to be so to the end of time ; and in the present tract 
my purpose remains unaltered, although I profess to be one among those who hare no faith in 
that proposition. Any person who has looked into books of Hindu Astronomy knows, that in 
remote times the Solar year was made to begin successirely with the months Aswina (now the 
6th of the year^, Carlica, Alargasiras (*), Paushia, Magha, Phalguna, Chaitra, and lastly Vaisacha 
(+) ; (he line of the Ricsitas or Rishis (Jd intersecting at the corresponding limes (he fii st points of 


To refer the Son's 
mean place in ibe 
Indian Sjilereal 
Jvclipiic, 10 his mean 
place ill the same in« 
FtanI in the burope- , 
iin Tiopical i.elip. 
tic, by niie single 
operuiioD, 


The present llindtt 
syslPiii of Astronomy 
snpposcil perina* 
neut. 


Not BO in reality. 


(*) The name of which was changed into lliat of Agrahayan on that occafioii. 

(t) In the present paper 1 shall use tile Ilcngal dMiominalion of the S<ilar months in preference to that of the 
Tamul, being more generally known ; Ihniigh. from the Bengal names being thesame ns those of the Lunar joontlis, 
the latter he less convenient, because less distinct. 

(d) The line of the Iti's' ns, as calle.l in Trllingana, ard Risliis in Eeiigal, is a treat circle passing through the 
Pole of the Tcliptic, culling a certn ii Slar in ilie Constcllalioii of the Cicat Bear, c.illeil Maha Hicslir, snpprsrd 
by s'jrac to be [i. by others to be 7 or J Urste Td.ajoris, and meeting the Hindu A og.a Star believed to he 

the same as ^ Piscium, aliliough no great circle passing through the Foie of the Bcliptic could be made t* interv 
sect with any precision, any three of these pnints. 



Epochs of the vnri- 
«'<s be^innin^s of the 
Iliiif'n Sol.ir vcar 
the subject of much 
d.jcusjion. 


Not coHi-iilereQ in 

tiio 


The Solar Sydereal 
sjstein supposed lo 
have been introduc- 
ed m A. D. 5jb. 


Uncertainty of the 

tiacd for ex j5i»uiidin«5 
aucieiii iliaJuuuU’s. 


The Ayanansa, the 
pi'Miripd Lieuient 
Ukud in ilui research. 
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the Lunar mansions Chttra, Vaisac'ha, Jyisl'ha, Purva A'shdd'ha, S. uvana, Satabhisha, Ullarct 
Bhadrapadoj and lastly A'szciiii^ A\hith according to present theories, masks the beginning of the 
fi.xed Lunar and Solar Zodiacs. 

At ^^hat precise Epochs these changes have been effected is a question which, for the last five 
and twenty years, has diTiJed those of our European cotemporaries n ho have cultirated Hindu 
Astronomy; and as the succession of these changes must have depended on the precessional 
variation, the motion of the Equinoctial points has given rise to discussions which would have 


been rendered still more animated, if the Native Sastras had been called upon to take a part in 
them. With these changes, and their Epochs, I shall have nothing to do. The labour of a man’s 
whole life would probably not suffice to pass u competent decision on such divergent o; iiiions, 
and no time would remain to apply a final resolution to any useful purpose. It suffici s to mine 
to know, that the most averse to the antiquity of the Surriah Siddhanta admit, that its doctrines 
have teen followed by Indian Chronologisfs from so early a period as A. D. 53S, to tlio present 
times ; whilst other no less respectable authorities, without going the length of supposing that it 
was revealed in the 17,27900th year of the Treta pug, have thrown that Epoch so far back as 
A. A. C. 2041, that is to say, 311 years after the universal deluge. But confining ourselves to 
the most moderate of these computations, it will no doubt be admitted that a system of Chronology 
which has lasted 1287 years (A. D. 1825), and according to which almost every Kalendar tliat 
has been used in India (*', whether Solar, Luni.solar, or Planetary, was constructed, was well 
worthy of investigation ; for its application cannot fail to find materials for consideration, little 
doubt existing in my mind but that the dates of many considerable events recorded in Indian 
history lie hid from Europeans, or are much mistaken by them, for want of a competent instiu. 

ment for unravelling the various Kaleodars which have passed through their hands duiing the 

last centurv. 

,1 " 


As the problem under consideration depends chiefly on the relative position of fhe Hindu 
Sydereal and Tropical Ecliptic, the Apanansa or Arc of distance between the Vernal Equinoctial 
point, and the 1st in the Solar Sign Mesha r, is an Element which, (as it is understood by the 


(») In the country called Malagala, exteBilins: alon; the greatest part of the Coast of Malabar between Man-a- 
tore and Cape Comorin, the Natives reckon time from the birth of Parasurama, which they divide into Cycles of 
icoo years. Ihe years of that Epoch begin on the Sun's entrance into the Sign Canya iq., which answers to the 
month yisaini, the «iiih in the present order of the Sol.ir monihs. Dr. Buchanan has calculated that in the moiitli 
^™*’vr A. D. ISOO, two complete Cycles had expired since the Epoch, and tliat the year begiuning was the 
‘It of the tliirj, This compulation throws, therefore, the birth of Parasurama ill A. A. C.11'6. I rrgrel that iny 
” ' when 1 was on the Coast of Malabar, prevented me from enquiring iutj the 

ai , 1 , p Calendars. I believe however, that their circulation is very confined, for in the 

ur .ern, of that Cotat the Nativeti chiefly reckon from the birth of Salivahana. 
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modern Hindu Astronomers) must be clearly defined : therefore, although I harealready spoken of 
it at page 84 and other parts of this collection, I shall gire here a detailed account of its Phases, 


■without pretending, ho'wevej, to decide on the grand question whether the original inrention of 
Hindu Astronomy conceived it to libiate in an Arc of 27“ of the Ecliptic on each side of to 


rerolre in an Epicycle about the same point as a center, or to move round the Platonic Cycle in 
a period of 24000 years. 


:A. c. 0 

C. 3101 
7230 
4099 


5 A. C. 
i A. A. 
t A. C. 
I A. D. 


r 



A. D. 4<;9 


A. Cal. 5400 
A. D. 2299 


If the Ayanansa be considered to rerolre in an Epicycle, let each of the Quadrants VKj 
Y' (j , be su[)posed to be equal to an Arc of 27“ of the Deferent : but if it be supposed to librafe 
from C to , and from C to X, let the radius Cf5, or Cx be divided into 27 parts, each 
equal to 1’ of the Ecliptic, and to either supposition what follows will apply. 

Imagine a point Ex in the circumference of the Epicycle, or another ex in its diameter, revolv- 
ing in one supposition from Y' to Xj or in the latter from C to X> the annual rate of 54" of 
a degree, the Indian Cranii.PaCagali, or preccssional variation. 

■ Then in the Epicircular hy[)othe8is from the year 0 to 1800 of the Cali yug complete. Ex (and 
ex in the libratorj) will have moved through an Arc equal to 27’ of the Deferent er Ecliptic, con- 
trary to the order of the Signs : and as in the first and second Quadrants the Ayanansa is negative^ 
the Tropical I.ongituue of the Vernal Equinoctial point at the beginning of the year, or (as 
Europeans would consider it) that of the beginning of the Sydereal Zodiac would be 12’ — 27* 
— ir 3’, shewing that the Equinoxes were then in 3* of Min X and of Canya . 

From this limit, which it is supposed never to exceed, or from the year ISOO to 3C00 of the^ 
Cali yug complete, the A} anansa will have decreased until Ex coincided with T ia the lowei 
jkart of the Epicycle (or ex with C) when it became again equal to zero. 


Phases of the Aja- 
nansa, whether sup« 
paseil (o move in an 
£pic)cle, cr to H- 
hratc on each side 
of ip in the Hiiida 
Sidereal licJipiic* 


First Padah or Qua* 
draut. 


Pada^ or Qaa« 
draut. 



Tfee Aynnan?a post* 
tive or negative. 

The Longitude of 
Y' i? tjc Sjpple- 
Eientof the A\rnian- 
la to \’2s. wheu it 
is negative. 

The Longitude of 
the same is equal to 
tin* Ayauaiisa when 
tlie latter is pusilite* 

Third Padah or 
Qtadrant of the 
Jljanaiisa. 


Fourth Padah or 
Quadiunl. 


In the 2d and 3d 
Quadrants of the 
Ayar.ai'sa the Hindu 
iind Kuropean pre* 
Cfssiupal varicttiun 
znay be compared 
l.y' one single ope- 
ration. 


Inthel?tand fourth, 
It requires ino« 


The problem under 
cotisidoatiuD de- 
mopstiated by tiie 
rcMili of several Ex- 
iUOSplcS. 
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It is to be obserred that during Ibe two first Fadahs, or Qiiadrinls, altbongb Ex in tbe firit^ 
moved contrary to, and in the second according to the order of the Signs, yet as in both cases it lies 
West of TT, it is negative ; therefore the longitude of the first point of the Sydereal Ecliptic, is 
the Supplement of the Ayanansa to 12 Signs. And for the same reason, because in the third 
and fourth. Ex lies East of the same, mosing in the direction of, in the 3d, and contrary to, th* 
Signs in the 4th, the Ayanansa becomes positive (i. e. from A. Cm. 3600 until 7200), during which 
interval the Longitude and the Ayanansa are one and the same tning. . 

It need hardly be added that when Ex, after having passed V (or ex, C) coincides with 
5 , which will occur when 5400 years of the Cali yog have expired, then its Ayanansa and 
Longitude will be +27*, shewing that the Equinoctial points will then be in 27* of Vrisha t5 , 
and Vrischica ; and lastly, that when 7200 years of the Cali yug have expired. Ex will have 
regained X' in the superior part of the Epicyle (or ex, C), and therefore the Ayanansa, as well 
as the Tropical Longitude of the first point in the Sydereal Zodiac, will be equal to tero. 

As the Supplement of the Ayanansa to 12 Signs, in the 2d, and the Ayanansa itself, in the 
3d Quadrants of the Epicycle, increase in the same manner as the European precessioiial variation, 
the Arc of distance between the first point of the Sydereal Ecliptic and tlie Equinox Ex (i. e. 
between A. A. C. 1301 and 2299) in the said Padahs, may easily be compared to the Tropical 
Longitude of the same point, computed by means of the European Tables. 

But as in the 1st and 4th Quadrants (i. e. from A. A. C. 3101 to 1301 complete in the Jirsl^ 
and from A. D. 2299 and 4099 in the/oi<rt /( ) the Hindu theory supposes that Ex, or ex returns 
lowaids 7" or C, with contrary Signs; whereas by the European doctrines, these continue to 
recede therefiom according to the laws of the preccssional variation, until Ex or C have reached 
their greatest elongation in the great scope which they have to describe, the Equation of the 
Ayanansa to the European Tropical Longitude at eiiher season is of course equal to neai ly twice 
the Crantl.Patagati (the motion of the Equinoctial points) due to the number of jer.rs elapsed 
between A. A. C. 3101 and 1301 In the first Quadrant, or between A. D. 2299, and 4099 iu the 
fourth ; as shall bo shewn hereafter. 

From what has been said it fellows, that if any document could appear, which should bear ns 
its only distinguishable date, the Sun’s place in the Indian Sydereal Ecliptic, according to the 
fictitious system of the Ayanansa, in any year comprised In the said first and fourth Quadrants, 
another Equation would be required to refer the mean Longitude of Ex (or ex) in the Sydereal 
Zodiac to its true Longitude in the Kuropean Tropical Lcllptic. 

As this work has piincipallypractrce for its object, instead of giving an analytical demon- 
stration of the problems under consideration, I shall disclose the theory on which tliey rest by a 
number of Examples, which will present them under every axpect that such questions may assume : 
and it will be found in the present case, as ia every other treated of in this collection, that the 
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1|loit difficult task Imposed on the reader as well as the author, does not arise from the application 
of deep scientific knowledge, but from the dificulty of exposing brieflv, and understanding 
elearly, methods which hare little analogy with those used by European mathematicians. 

To find the Tropical Longitude of any pointof the Hindu Sydereal Ecliptic, as computed by the 
Native Astronomers, presents no sort of difficulty ; the problem consists merely in the computation 
of the Ayanansa explained at page SS, and rendered still more easy by Table XXXV, and in 
adding the same if positive^ or its Supplement to 12 Signs if negative, to the proposed Sydereal 
Longitude in the Ecliptic, if it be occupied by the Sun, or in the Orbit of the Planets if these be 
considered, referring it however, to their obliquity with the Ecliptic in the latter case. The sum of 
the Apanama and Madhyama Graha (mean place in the Sydereal Zodiac) is what the Hindus 
call the Sayana or Tropical Longitude of the Aster when in the proposed point, which they no 
longer count by the names of the Solar signs Mesha, Vrisha, Midhuna, &c. but by I, II, III, &c. 
as European Astronomers are in the habit of doing. 

But the present question involves one consideration more, namely, how to deduce at once the 
European Tropical mean Longitude of a point given in the Hindu Sydereal Ecliptic, without any 
ether reference to the Indian Tropical Zodiac than the consideration of the Ayanansa at the 
beginning of the Hindu Solar year when the Sun is in the proposed point of his Orbit. 

The operation which forms the subject of this paper depends entirely on an annual Equation of 
V 45*, 6 European time (4' 24^,04 Hindu timerr a) amounting in a century to 2" 5G' VjO Euro, 
pean time (7* 20’ 4’’ Hindu time = S) to be applied + to the time when, according to the Hincla 
computation, the Sun occupies the proposed point, as shall be shewn hereafter. But the Longitude 
deduced from the time so equated is subject to a small reduction, by drawing the same into 
54* 

l 3 "* *** *tnswer3 to a processional variation greater by 1'“ 15"* than 54" per annum. (*) 
General Viezo of (he Proposition. 


The Hindu Tropical 
Longitude of any 
point of the Ecliptic 
deduced from its po- 
sition in the Hindu 
Sydereal Ecliptic, 
by means of the Aya« 
nan Its. 

At also that of the 
EUnets. 


The Hindus count 
the Sij^iis of their 
Tropical Ecliptic 
bj their amnerali. 


Reductinnof a point 
in the Hindu Syde. 
real to the Europe, 
an Elliptic, cunii. 
dered. 


Elfrscnts. Value of 
A. and S. 


lli'd-.iction of the 
Ijrecejsiooal v,\na- 
tion siippobi'd 10 be 
54'' 1 * io»» 


It was found in the course of this research that the European Tropical Longitude of the Sun, 
when in a certain point of the Hindu Sydereal Ecliptic which corresponds in time to the 14th 
December of A. D. 2519, Julian Style (+) at IS’ 53' 14" P. M. under the Meridian of Paris, 
will be precisely the same as that which would result if computed by (he Ayanansa due to the 
beginning of the 5621st year of the Cali yug j plus the Sun’s mean motion for 253" T'' IS' 54’, 6 
(18* 17' 17" liiufiu time) at Lanca. But it was also found, as stated in the present page, that the 


Hpnch Vilten S aoil 

A. C, jCSlj 7th Pau- 
sliia. 

A. U. 2519, IH:, 
December, Julirui 
Style; 2blh Dcir,'- 
ber, Gregorian Style. 


(•) This part of the Equation is subtractive when the Longitude equated by inraiit of S and a, whir!- 
alvrays that which would result of a prccessional variation of 54*1*15**, isgicatec th -ii by 5i",Bud 
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vena: but the multiplication by ^vV-lF* “ !>e'r» -’f Tabic X:-;XV 1. 


^ivps 

vice 


(+) S8th December, Gregorian Style. 



jHoty to compute 
llip rrrnr of' ihft 
Hintln Sular Ta' U"* 
oil w'licii the Ki- 
Jrndar IS coi.itrucU 
cd. 


Gri'fiki f.jra.ula. 


lu notation, 


l-?th Deceir.bf*r (ths 
3*^ih d.iy ol’ thJ 
jear') an^^vering to 
7th i’auzhia. 


jForjnala fnr all 

yeais'ar-cendirrx fr.j/u 
A C. 500?, A. D. 
25 : 0 , 


OfVr Fpechs pre- 
ferred, the tivrmuhi 
adep'.ed fo the same. 


The Julinn Kalen- 
dar ;'!oiie i= ta he 
Used in the. resnlu- 
tiOH of r^uestions. 
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tllrer^pnce of the European Tropical, and Hindu S 3 drroal Solar Tables, /rom fAaf frtafr/n# •/ 
increases precisely at the rateof 1 ' 4a|* per annum ; it foHnvrs therefore, that if this Equation, 
Sfrhich I call a, its multiples or fractions, be applied svith contrarv' Signs in ascending and descend- 
ing years, fo the time is hen the Sun, by the Hindu account, is in the proposed point of the Syde. 

5‘* 

real Ecliptic, his Longitude answering to the lime so equated, drawn into — , p j ^ 'will be the 
same as would result from its being computed with reference to the Atjanunsa, the difierence of 
the proposed Hindu and equated lime shewing the error of the Indian Solar Tables. 

If therefore, the remoteness of an Epoch (A. D. 251!') which is thioivn so far off from our 
times ; and the inconveniency of a broken period of 251 days, &c. from the eomrapneement of 
the Hindu Solar year, were not a strong objection against its being 1 esorted to, the following geue. 
ral formula would be found to apply fo all past and future tmies. 

T — 3 dr 

where 3 represents the time when the S-un is in the proposed point of the Ecliptic. S = the 
secular Equation 7J 20 r 4l> Hindu time ; SaC — any mu’.Jple of ths same ; a. — the annual 
Equation 4' 24l>. 04 Hindu time; ma “ any' muliip'o of the same C) ; dx rr the ccrrectioti 
adrerted to in the note at the foo_t of the preceding page ; and T =: the equated time sought, 
which will indicate the error of the Hindu Solar Tables. 

The broken period of lOyoars, 34S' 43” 53' 14" referred fo the Julian year and Meridian of 
Paris (preceding page), or of 253" 7* 18' 54 *, 6 referred to the lime of the commencement of the 
Hindu Solar year 5C2I, may easily be ilone away, by refcriing the nbore formula fo the begin, 
ning of the century (A. D. 2500), which would then correspond to lae 5C02" year of the Cali 
\ ug ; for “^ay 

305" (orm common year): 4’ 24”, 04 :: 19* 253" 18* 17’ 17' :: 1'26’ 40', which last term 
calling the new formula for all years ascending from A. C. 5G02 (A. D. 2500) will be, 

T =r /3 + SnC + A + ina ± dx 
and it will be found sufficiently accurate for all practical purposes. 

But these Epochs are too remote fiom our times, not to be extremely Inronvenient in practice. 
In the following tract, Iliave therefore referred the genera! formula to two diSfemit Epochs, 
liz. to the year of Ch.-ist 1700 for ascending, and 1800 for descending Julian years, the intermc. 
dlate Hindu Solar years which concur with those of the ISth Christian century, being subject to 
two special formula;, reducible as the others to the genera! one. 

In all cases it is to be understood, that the Julian Kalendar alone is to be referred fo in the 
resolution of problems depending on the Sun’s position in the Hindu Sydereai Ecliptic, on account 


(•) In case of fractioni of jears — will be found equal to Op, 7233, the eqnation fur oae day, and Ir* 

366 

12pj34I6 for lOOd. from nhich the fractioa for any jjumber af days may easily be deduced. 
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of the 25 Bissextile yesr* of that stjle in a century fall Secular years being Leap ones) and the 
inrariable regularity of its construction. 

The application of the method under consideration supposes a knowledge of the use of tho 
European Solar Tables, which implies no great degree of science, for all that is required of the 
computer is, that he should know how to find the Sun’s mean Longitude for any year, day or instant 
that may be proposed. (*) 

Notation, Formulce, and Examples. 

The foregoing introduction seeming sufficient to give a general notion of the nature of an 
instrument which I hare used with success for the resolution of some rery remote and obscure 
cases, I shall now proceed to shew how it is to be handled, and conclude by shewing its appli« 
cation. 

It is to be regretted that the remoteness of the Epoch to which the general formula refers has 
necessitated the splitting of it, into sereral special formula;, which give an appearance of 
complexity to the probh-m, which in reality it lias not, and sviiich has increased the notation beyond 
the usual measure ; but if the reader has the patience of expounding a couple of cases, he will 
soon find that the process is by no means a delicate one, and that he need not be detained more 
than a quarter of an hour on any one case thatcanbe proposed. 

Instead of presenting the formulee collectively, I have separated them into several propositioaSj 
which will render the references easier, and prevent confusion. 

Notation. 

Let ii represent any time according to the Hindu Solar Sydereal Kalondar, where the year 
consists of SSh’ 1 5' 31' 15", the Hindu monthly date being previously expounded info 
its concurring Emop-'an date according to the Julian Kalend.ar, (vide Key to th* 
IVladhyaraa Sauia niana^, but the fractions of days remaining expressed in guddias, 
Tiguddias and paras. 

S= The secular Equation 7” 20'" 4' Hindu time (S* 56' l',6 European time) mentioned 
at page 24P, 

liC= Any number of centuries. 

a= The annual Equation 4' 2 1", 04 Hindu time (1' 45%3 European time) mentioned at the 
same page. 

The same Equation for any number of days not exceeding one year, 
ina:u: Any number of years not exceeding a century. 


(•) As all sorts of T.obles are scarce in India, I have co-npres;ed D-Inlande’s four first Tables (Edition of 
17S4)i»to two, and added at the foot directions for usiag them; these srill befoaad ia Table LI I, part 1st and 2d. 


Special formnla 
for all ytars asreni]. 
iog from 5602 Cali. 
A . O. 2500, to auy 
askigaable time. 
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A— A constant Equation applieaMe to all years ascending from tlie 480Sd of the Cali yuf 
(A. D. 1700) ==7' la' Hinda time (2' 52" European time). 

B= A oonitant Equation applicable to all years descending from the 4902d year of the 
Cali yug (A. D. 1800) =7' 12’ 52'’ Hindu time (2" 53* S'jO European time. 

E= A constant Equation applicable to ali Hindu Solar years from the 4S0 kh to the 4899th 
year of the Cali yng (A. D. 1702 to 1799) answering to the 97 last years of the 
Christian 18th century =1’ 36', 08 Hindu time (24", 2 European time). 

T= A n Equation applicable only to the 4803d year of the Cali yug (A. D. 1701) =2’ 47^,6® 
Hindu time (1' 17",1 European time). 

A constant Equation, being one of the tarms of the formula which applies the conpu. 
tations referred to the 5602d year of the Cali yug (A. D. 2500) =1' 26’ 40' lliudit 
time (34' 40* European time) as stated at page 250. 

54^ 

*=» The general multiple 54* ^5^» mentioned at page 249. 

d*= A correction which dispenses from using the multiple x, being the difference of tha 
Ayanansai giren in Tables XXXV aud XXXVI, to be applied +, as stated in the 
note at the foot of page 249. 

11= 6 hours (constant). 

1.1= The difference of Longitude in time between Paris and Lanca (constant). 

T= The time sought. 

N. B. — As H and L are constant quantities, and are applied in the same manner in 
all cases, they are not considered in the formul®, although they are always used i» 
ospoundiog them. 

Proposition I. 

« If to the time of the beginning of the 5602" year of the Cali yug (A. D. 2500) you add the 
“ constant quantify IS 2ev 40t> (34' 40*) A 1 and if for any other Solar Sydereal year ascending 
“ therefrom, besides the said quantity A you Sfid 4r 24p,04 (1' 45", 616 European time) a 
“ for each year ; and 7g 20' 4p (2” 56' 1*,6) S for each century, the Sun’s mean Longitude duo 

“ to the time so equated drawn into to the Ayanansa or its Supplement 

“ for the beginning of the said Solar year.” 

“ And the general formula for ail years not e.rcecding the 5602'' of the Cali yug will be 

T = P + (SnC + A + ± (*)> 2^°) ^ 

(•) The term di is the difference of the Avacanw gire,, by Tables X.XXV and XXXVI conrerteJ into time by 

... 54* 

means of Table LIT, and dispenses from drawing the Sou’s Longitude dae to the eq^nated lime into 

It is additite when the Ayanansa or its Supplcoicnt to 12 Signs (when it ii negatiTe) is greater than that jirea by 

Table XXXVI, and sublractife when it is less. 
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wTic-ri- nC roprespn?! ihc niimlier of centurks, ar.J ra iht aamber of years between that wliicb 
is proposed, and the Epoch 5G02. 

Fropo?ition II. 

If to the coimiencement of th.e 4302' year ol the C;:!! yncf (A. D. 1700) you a.kl one day 
“ arid the cen^tant quantity 7'' 12” (1' 15', C E.’.npean time) A; uikI if besides the said qran- 
“ tily, yon a Id for any other year aicemling tlicrefiom the value of a for t veiy j ear, aiiu of S 
‘‘ for evtry century as above noted, the Sun’s mean Longitude due to ihc time so e(|unted drawn 

“ into -- will bs equal to the Ayanansa, or its Supplement to 12 ?igns if it be negative, 

for the beginning of the said Solar year. 

“ The formula for all jears as':endi:i" from A. C. 4302 (A, D. ITC'j to ary Epoch not 
exceeding A. C. ISOO (A. A. Chilst. 1001), will be 

T — i3 -p + pS.iC -}* A + iiu) + 

the notation remaining as In fore. 

y llic formula for A. C. 43J2 ^A. D. 1703), is uierefore merely 

r — |3 'f* Eh'.y + A — d;i. 
ri.opcsicto:; III. 

‘‘If to the commencement of the lOOE ;,ear of the Cali vug A, I), 1300) you add 1 day, 

“ and from the sum you subtract 7- 12' 5i'’ ,«■’ 53' S’, 3 Europjan time) B ; and if besides the said 

“ constant quantity you subtract furthermore ihe value of a for each year, arrd cf S for t.ach 

“ century descending, the Sun’s mean Longitude due to the time so equated drawn into' 
54" 

“ g y 7 ^3/ "il' Ayanaiui fur the beginrding of Ihe said Solar year. 

“ The formula for all years ilesecnding from A. C. 19C2 (A. D. 1800) (o any year no{ 
“ exceeding A. C, 5100 (A. D, 2259), wiii thertfore be 

1’ = 3 + I'lr.y — (SnC B -j- ms) • — iJ:i 
End for the 1902' (A. D. ISCO) 

T = ,3 -I- 1 — D _ d.v. 

The Hindu S.ilar years which concur with those of the XVlflth century, may all Le eq-.ated 
by means of the first or genera! formidi, 

T m: (S + SiiC T- A -f- — d.t ; 

but the same maybe done by means of the following special formula;. 

P/UiPOSITlO.V Iv’. 

“ If to the commencement of the 4S0h" year of the Cali vug (A. D. 1701) you add one 


Special forall years 
aicr'nuii'^ fro»'i A. 
C.iii -isv'C, -A. D. 
1700, toaaj 
ble tiaic. 


Kof eice<?{ii!i» Cr 
1:?00 roriiplhte, 

A. A. C. I^Oi. 


Special for rll icnrs 
fro '.I A, 
C. 400A,A.D. IdOX 


Sneefal' f r the i f rw 

Uf ihc* C . t! y '... j 

A. D. Hy^i 


(♦) In Eisstijilc jears L-a ~ 0. 



9p-r ial for nil yean 
A. Cf.l. <-804 tu 
•<90l,A. D. tj 
179a. 


Tlie Hinit' in Prn. 
pi)sit:<ir.i> 111 and lY 
cliplaiDed, 


Case where the Rin- 
du, is iiippued to 
prnceed ib a eno 
Ir.ary dirrcl'ion li'oi» 
the European, pre- 
•essiunal tariauun. 
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tlay and 2' 47^.CQ (1' 1T'',1 European lime) y, the result will he the same as In the foregoing 
propositions, and the furn'.uia for lhat particular year will be 

T=rfi-f 1 + Y—dx. 

Propositiox V. 

If from the commencement of the 4S01th yearof the Cali yvg (A. D. 1702) voa subtract the 
constant quantity 1’ 35’.03 (^24’, 2 European time' E ; and if fer the remaining years down 
*• to A. C. 4901 (A. D. 17S9) you subtract furthermore the xalue of a for each year liesccndiugi 
“ the results will be as before stated, and the formula 

T = ^ + l'’“y • — (E -f- mi’) — 

'OceERTATIOH. 

It will hsTe teen remarked in Prcposliion III, that the rule answers p.o higher than the ISiXlth 
year of the Callyug complete {A. A. C. 1301); and in Proposition IV, no lower than the 5400th 
C.il, complets (A. D. 2193), whereas at Proposition I, it is extended up to A. C. 5C01 (A. D. 
25C0; complete, or the beginning of the 5GC2d ; and that r.o limits were fixed for ascending 
years, hut the resirietioiis at Propositions III and IV proceed, from the supposed Epieircnlar, 
or I/ihratory motion of the Equinoctial points, which are only retrogade in the 2d and 3d Qua. 
drauts -of the Ayanansa, and ccussquently progressive in the two oth.TS, so as to return in » 
contrary direction towards zero. 

But although we should use the Ayananta Table for Cncliiig the Longitude of the Ist point of 
Mcslia 'f on the beginuiugof any Solar year, according to the rrrcr.eous notions of the Indians, 
yet as the Hindu clifTercnce of the true and supposed Longitude is always equal to double the 
quantity of precessional variation (Cranti-Patagatl) due to the interval elapsed between the 
passing of Ex (itlieriiito the 1st Quadrant, in ascexidins, or into the 4lh in descending years, 
having established that constant ratio, the formula will still hold good. 

For let the Ayanansa for the 1599th year of (he Ca'i yug tompiefe (.\. A. C. 1100) be by the 
Tables (and according to Hindu theory) 23’ 59' O'; say from 1300 to 1599 there are 201 yearSj 

for which the motion of the Equinoxes is 201X24' > S' 0' 51* 

X 2 


The cloub’e of which . . 


m 

G 

1 

43 

Added to the supposed Ayanansa - 

> 

- 

23 

59 

6 

Gives the true Hindu 'Longitude sought 


- 

!■ 0 

0 

54 


to waith the lime equated by the formula iriil correspond. 

Section I. 

ExvmpleI. 

Let It be required to compute the time at Paris when the Sm’s mean Longitude is equal to tht 
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Ayaiiansa on the Iieginnin=[ of the Hindu Solar Sydereal year 4S02 of the Cal! vu^j answering to 


A. D. 1700, a Bi'spxiiie j oar O. S. 


The fonnuh in the present case is fpage 253.) 

“ R + + A — dr. (Proposition II.) 

Time of comtatnccraentcf tue Solar year 4302 e.ipaunded ia the nsuil manner. 


|3 = JIarch 

-f- 1 

+ A . 
Hindu time 


Subtract, to count from noon, II . . 

Longitude in time between Paris and Lanca, 1. 
Equated time uncorrecteJ, - . March 



0. 

T. 

p. 

23 

46 

40 

0 

1 


7 

12 

29 

46 

47 

12 


”~u~ 


^ e' 

£9 

18 42 

£2 

— 

6 



29 

12 

42 

52 

— 

4 

54 

12 

29 

7 

TiT 

40 


p. ra. 


m. 


when the Sun’s mean Longitude is equal to the Ajanansa such ss given in 't able XXXVI, and 

54* 

will be found to be 13’ 1' 19', 9 which drawn into . = 1 

In order to save the trouble of the latter operation, say 

Table XXXV, Aynnansa A. C. 4S02 . . 

XXXVI, do. do. , 

Dilference ds 

and the time whlrh the 5un Trill fate to move through that niinvber 

of seconds ( Table Lll) is 10' 3 I", which subtracted from Alarch 29 7* 4S' 40* 

10 31 

Lcare s (he true equated time T = March . 29 7 SS 9 


' 53’, S. 


18* 0' 

54", 0 

18 1 

19,9 

• 25,9 


at which time tlie Sun’s mean I.a>ngitude (at Paris) will be found equal to the Ayanansa, as may 
be computed thus ; 

From 1st January to 29th March 89 days; but as the Sun's mean Longitude for 1700 i» 
Table LII isgiren for noon 1st January (on account of (he Bissextile), take only for 83 days. 


For SO days, part 2d 
8 do. do. 



• 

• 

/ 

« 

LIT, Ist January 1700 

0 

20 

57 

51 

• • 


IS 

51 

0,4 

• • • 


7 

53 

G.G 

7 hours 

• 


17 

14,9 

SO minutes ... 

• 


i 

13^9 

8 miiuitcs . . 

• 



1 0.7 

V seconds . . 



- 

4 

1 to the Ayanansa . 

0 

/8 

0 

52,9 


ditTerlng only I",! from that given in Table XXXV. 

N. B— The same calculated by Delalande’s Tables gites exactly 78* 0' 54". 


(•) Grnrriilly dx U ,abUacaTe when the Longitude given by TaWe XXXVI, is greater than that bv Tabte 
XXX V, and vice vena. 


Ev-iTpl -s for Tlisi'a 
r veal. rr:’'’iir- 
lii'g 'Titli fhri-.iiEii 
Sctuh.r years O, tS. 

C-.U Mir 465?, A, 
13. fitOSeChUr, 


Ayarans.a ard Loir 
£il"-le rf liie first 
IHiiHt ill Mcsha TT 
Jb’ 0' 51*. 



OaVi yu» 4902, A. D. 
ISOO Secular, 
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ScuoLiuJi. 

AccorJing to the Hindu Kalen. 
diir the Sun is supposed to have 
entered the sign Mesha V on the 
28(h hlarch 1700 at 12'' 40' p. m. 

Meridian of Lanca (1“); but 
according to European computa- 
tion, he only entered it on the 
29!h of the same month at 12" 

S2' 21' also at Lanca ; i. e. 23" 

52' 21’ later: during which 
time the Sun would move through an Arc of 5S' 51",4. It follows therefere, that the Ilindv 
Kaleudar advances too much the Sun’s position, since it assigns it 12’ O’ 0' 0" when it is only 11’ 29* 
1' S'.O. Hence the correction of the Hindu Tables should be subtractive from the Jj/anansaf 
or additive to the time. 

Example II. 

Lot the saeie he propcs' d for the beginning of the 4902d year of the Call yug, answering to 
A. D. 13-0, being (according to t!ie Julian Kalendar)a Bissextile ^tar. ('®J 

Tlic formula is T’ = /3 + 1 — B — dx (Piopositioii III). 

Ax yanansa. • r f » 

BytabhXxXXV, 19 30 64 0 
do. XXXVI, 19 61 21 6 




C. T. 

9. 


1« 

25 

40 40 

0 from © 

To count from uoox, subtract 

— 

lo 



Hindu time ... 

23 

31* 10 

0 

p. ra. 



11. 

a 


European time 

23 

12^40 

0 

p. m. 



n. ' 

M 


Equated time 

29 

7 3xS 

9 

p. m. 

To reduce to Lanca 

+ 

4 54 

12 


True time ... 

29 

12 Si 

21 


Time as above 

23 

12 40 

0 


Error in time > . 

0 

23 52 

21 



Difference 27 6 

Answering to 11' O' of time — dx. 


Ayanansa a;.: !,m. 
S;it',de uf 19' j9' 

b-i\ 


-]• 1 « 

— B 

In Hindu lime 
In Kuropean tim 

Subtract, to count fiom noon, — 11 - 

Longitude in time between Paris and Lanca — L • 

dx . 


29 

1 

G. 

38 

T, 

45 

P. 

0 

30 

S3 

45 

0 

— 

7 

12 

62 

30 

31 

.:2 

B 

ti J 

12 

ItT 

51 from Q i 

— 

6 



30 

6 

Sb 

51 p. m. 


4 

51 

12 

30 

1 

4> 

S9 


— 

11 

0 

SO 

1 

31 

39 p. M. 


(*) N.itta repeat ««ek'Hiy the taaie word*, the t'.me of cornmeacemcot uf the Hindu S.ilar Sydercal year, 
rcfrebenlej by 3, will be supposed kRowo. (Vide lit Meinuir.) 





( 257 ) 


Thp process for finJIng the Sun’s LonjihiJe by the Eurepean Tables, or Table LIT of this 
collection, boinij the same as in the prpc( ding Example, need Dot be repeated. It girei 19° SO' 51", 'I, 
didering onlj by O’, 2 from the Ayanansa, 

ExtMPLC Til. 

The same for the commencement of the. Solar Sydereal year 3102 of the Cali yug, answering 
to A. D. 0. 

The formula is T= ^ + 1 -j- SnC -j- A -f- dx (Proposition If), and in this case as the Aya. C^l! yii'.tlO®, A.D, 

0 accuUr. 

nansa is negafise, being in its second P.iJah, f.’ie difference of its Supplement to 12 Signs (or 
Longitude according to European expression) is to be taken for fiading dx. 

Of sn.iTiOH. 

1700 c. T. f, 

0 nC — 17 (? = March 1 J 115 0 

+ 3 4 -13 20 


(27) 00 

G . r. p. 

S = 7 20 4 

X 17 


S',C 2M 41 8 


A 


7 12 


1^ -f SnC + A 

Longitude ("*) 

» 9 / 

Table XXXV, II 22 30 54 
do. XXXVI, 11 22 SO 13 


17 0 5 20 


17 2 25 -0 from O rising 
.11— C 


SnC -f A 2 4 43 20 

+ 1 


DiSereiice 


11 


1C 20 25 20 p. m, 
— L_ 451 12 


15 15 31 8 
+ dx + 4 2<3 


SnC -f A 3 4 48 SO 


T. Equated time. Meridian of Paiis, March 10 15 35 34 p. m. 


Arananin. 

♦ ' e 

0 7 J9 fi 
12 0 0 0 


As the Epoch of this Example is rery remote, I shall subjoin tlie computation of the Sun’s Lon» 
gitude by means of Table Eli. 

From the be|iiining of the EuropLan year to the IGth March, 70 days : but as the proposed year Long. ii S2 30 54 
is Bissextile, take for 75 days. ' 


O’S mean Longitude 1st Jantiarr A. D. 0 . 

9 7 

57 

5 

do. part 2, for 70 

da^ s - 

2 8 

59 

43,1 

5 

do. . . • 

•1 

55 

41,0 

35 

hours 

. 

30 

57,7 

SO 

minutes > 

• 

1 

13.9 

5 

do. 

• 


12.3 

SO 

seconds 

• 


1.2 

4 

do, . . 

- 


0,2 

Sun’s Longitude by the European Table* - 

11 22 

30 

55,0 


ditfering from the Supplement of the .\yanansa by 1*. 


(•) 111 the first .and seconrl P.ulali of t;ie Ayanans.a, the San's fjonjitude oa the Ut Vaisaciia, ilits Supptemeat to 
12 Sig.aj, In the third and foari t!.e .'ij anansa and Lous'ttuic are the tauc. 
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CnViyti-StOa, A, D. 
2(A/} fcecQiar, 


Ayacnn'sa aiiil Lon- 
iptude iii* 30^ 54*. 


lo 


p. m. 


Erior in time = 


ScilOLIUH. 

Ev tte Hindu Kaletidar, the 55un is eup. 
posed to h&ye entered the sign Mtslia Y' on 
the 13ih 5Iarch A. D. 0, at IS” 30' p. m, 
at.Lunca (lo and the Sun’s Longitude 
in the Tropical Ecliptic was 11’ 22° 30' 

54* on tlie 16th of the same month at CO'* 

29' 46' p. m. also at Lanca, by the Eu- 
rontan Tnb’es (2o ). The difference in 
time is therefore o‘ 2' 0' 14", during which 

the Sun would move through 3° 2' 21" (Table LIT, part 2), and as the IPndu Kalcndar 
supposed the Sun to have 12' Longitude, three dajs, &c. bejore he «as actually thus much 
ad'.anced in the Ecliptic, it follows that the trier of the Hindu Tables is subtractive ef the 
J^on;^iUi(Ie and consequently additive lo the Ajanansa^ as well as to the time registered ia 
the Kalfccdar. 

. EsAiirtc IV. 

The same for the commencement of the 51C2' year of the Call yug, answering to A. D. 2000, » 
Elisextile year. 

The formula is T = /3 + Mar _ (PnC + B) — dx, (Prop. HI.) 

Operation. 

2000 nC == 2 B = 7' 20’ 4' 

1800 



6. 

T. 

T. 

14 

•1 

15 

0 

— 

15 

0 

0 

13 

46 

15 

0 

’ 13 

18 ‘ 3o' 

0" 

16 

15' 

n • / 
xt 

31" 

+ 

4 

64 

12 

16 

20 

29 

45 

13 

18 

30 

0 

3 

2 

0 

14 

and 

as 

the 

111] 


(2;oo 

A vanauJa. 

Table XXXV, 22* SO' 51* 
do. XXXVI, 22 31 25,2 


)B = 

-J- 1 day 


Difference 

31,2 

The time clue to which 

is 12' 1 5' 

S = 7' 

20’ 4' 
X 2 

14 

40 

8 

+ B. 7 

12 52 

SnC + B = 21 

53 

0 


April 


Jllndu time, April 

Eur'ipcau lime 

— II 


— L 

— dx 


1 SI 
- 1 

e. 

22 

T. 

55 

F- 

0 

1 

22 

55 

0 

— 

21 

53 

0 

1 1 

2 

,0 

1 

0 


48 

— 

- 6 



31 

IS 

24 

43 

— 

4 

54 

12 

31 

13 

SO 

36 


— 

12 

15 

31 

13 

18 

21 


p.ta. 


p. m. 


and whether we resolve the Sun’s mean Longitude by Delalaude’s 

we s.4.<.ll find it to be 22 30' 54',8, differing from the Aj-anansa (which is also the Longitude of 
the 1st point in Mesha) by 0*,8. 

The error of the Kalcndar may be deduced in the same manner as before. 
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SiCTION II. 

Examples for Hindu Solar years, corresponding to European Julian years whicli are Bissextile 
Tvithout being Secular. 

Example V. 

Let it be proposed to equate the commencement of the 47S2' year of the Cali yug, answering 
to A. D. 1680. 

The formula in this case is T = ;3 -f- I'’ -f fSnC -f A + ma) — dx, (Prop, II.) 

Operatio.v. 


1703 

I6S0 

(0)20 


nC = CO) 

A = 7’ 12' 

A = 7 12 


m = 20 ma = £0 X 4224x^04 = Ig 2 St Op 

o. T. p. 

j4van<insa. fl Match 2S 36 15 0 

Tab,XX'XV,17’4‘>' 54* 0* + 1 day + 1 


SnC+A + ma 135 12 Answering to 0' Tr* = dx: 


24 35 

Hindu time 29 

37 

50 

12 

= dx. 

Eur. time 

29 

15 

8 

5 from 0 rising 


— II 

— 

6 




29 

9 

8 

5 p. m. 




4 

51 

12 



29 

4 

13 

53 


— dx 



9 

57 

Paris, 

T= March 

ig" 

T 

3 

56 p. m. 


s. 


dir. 3, SO years, 


9 

£0 

11 

56 



36 

44,53 

2 

26 

51 

Ji’L 


17 

”42~ 

5J,-73' 


Example VI. 

'The same for the commencement of the 4918th year of the Cali jug, answering to A. D. ISIS, 
St Bissextile. 

Formula T'= |5+1 I* — (SnC-f B+mb) _ dx. 

Opiratiom. 

= 0. m == 16. mb3=; 15 x 4g 24»,04 == Ig 10» 24p 


1816 

1800 

nC = 

to)io 



B =: 7 12 52 
mb 1 10 2t 


G. T. r. 

March 29 47 5 0 

1 


SnC + B + mb 8 23 13 

Ajanansa. • ' * * 
Table XXXV, 19 45 13 0 
do. XXXVI, 19 45 45 26 


6 = 

4- 1 <iay 

3U 47 5 b 

— SnC + B 4- mb — 8 23 16 
Equated Hindu time 30 4 I 44 


— 27 20 

which answers to 1 V S* of time zr dx. 


do. Eurooean lime 30 15 28 41 from © rising. 
— H - — G 


_L 


— dx 


30 9 28 41 p. ro. 

— 4 54 12 


30 4 34 29 
— 11 8 


Equated time, Meridian of Paris, T — March 30 4 23 2 i p. m. 


IIow tei equate (he 
commencement <'f 
iJirdu Solar yenr^ 
CMicurrin^ uith 
Chi istian Bissextiles 
not Secular. 

Cali 47S2,A.O, 
Bissextile. 


A.Tamnsa and Tni^. 
gilude 17 ° 4 'J' 51 ". 


A. r. 19 !S, A. D. 
iSie liitsextile. 


^y.imn'a .tad Ln.. 
fifude iS’ li' IS", 
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' » 


Exstriple for a year 
betai'tf Christ, 

A. C. 

A. A. 1. 

a, C. ar.J commoa. 


Ayanarsa, 

7 .70 0 
12a 000 


lonj. II £2 L'O 0 


S. * 

Q's inean Longrtude 1st January 1800, Table LTI, - 9 iil 43 47 

Fart 1st, do. for 16 yean 7 10,9 

Fat I iJ, for 89 days, 4 hoars, 23 isinutet, 21 seconds - 2 27 5 1 10,2 

G’s i.-.ean Longitude at equated time . 0 JO 4j 1 S ,1 

diJitring only 0*',1 from the Ayanansa. 

The foregoing si.t Examples provide for every rase of Hindu Solar Sydereal yean correspond- 
ing to Christian years which are either Secular er Bissextiles, As for the ccmnir n years the rule 
is the same, observing that in atcendin" years from A. D. 1700, the term m a of the first formula, 
applies to the number of years counted from the end of the century giving the years which are 
wanting to complete it; and ni b of the second, to the number of years counted from the begin- 
ning of A. D. 1800 to the proposed one. I shall give a few E.vamples of the case of Ilir.dtt 
Solar corresponding to common European years, for the purpose of shewing how the Sun’s mean 
Longitude according to European Astronomy, is to bo computed by means of 'J able LIE (*} 

Section’ III. 

E.xamples for Hindu Solar years which cenospond with common Christian years before and 
after Christ, 

E.xampli: VII. 

Let it be proposed to equate the commcacemeut ol tlie 3102d year of the Cali yug, answering; 
to A. A. C. 1 current, a common year. 

It will be found by Table Vlit (page 10 of the Tables'), that the Initial Root for that year is 
Fiiday, at 45' 43’ 45'’after Sun rise ; and by Table V, part 3d, that this Friday falls on the 1 1th 
IMarcIi, which gives the value of in the formula T “ |3 1 4- (^SoC 4- A -{- ma) 4" 

(^Prop, 11). 

OpinATioft. 


1700 

4- 1 


(17)01 


G. V. 

p. 

S 7 20 

4 

X 

17 

SnC 2' 4 41 

~8 

+ A 7 

12 

ma 4 

24 


2 4 .^2 -l-l 
SnC4-A4-ma 


nC ~ 17. tn ~ 1. ma = 4' 24’, 01, 

Longitude deduced from .\yanansa, 
s. * ' - * 

Tabic XXX 11 22 SO 0 0 
do. XXXVI, 11 22 29 40 ^5 

DiiTerenca 4- 

Ansv/eiing to 4' 12' in time =r dr, 

C. T. r, 

a March 11 45 43 45 
4- 1 t'-y 4“ 1 

4-SnC4-A4ma 2 4 52 44 

Hindu time ~ 17~50 36 2!) 

European time 17 20 It 56 from Q rising 

_ H — 6 


17 14 14 36 p. ra. 
— L — 4 51 12 

17 5 23^ 

4- dr 4 12 

Equated time, Meridian of Paris, T == March 17 9 21 33 p. m. 


(*) Thr ainhor brgs here to remind the reader, that .he ii not writing f.ir the purpose o£ ioltractifie 
but leeicijf ti. give ip ihuse whs arc not, tie means of using hi* i'abl«, and Formulas, 
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which rule differj In no respect from the preceding; but in order to find the Sun’s m^aa 
Longitude by means of Table LIT, which is the same as that deduced from the A vanansa, we are 
to proceed as follows : 


Part 1, ©’s mean Longitude Ist January, dir. 1, . . 

©’5 motion for one year asccndinc’, dir. 4, ... 

©’s mean Longitude Slst December A. D. 0, 

And there being from that date to March 17rh, 73 days, v/e have by part 2 
(out of the respective divisions) for 76'’ S' 24' 36’ . . . 

Q’l mean Longitude sought, 

which dlflers only from that deduced from the Ayatiansa by 0*,5. 


0 

7 

57 

44 

5 

48. 8 

9 

7 

12 

16,2 

2 

15 

IT 

44.3 

11 

22 

30 

0,5 


Example Vllf. 


The same for the commencement of the 4743d year of th« Cali yug, corresponding to A. 1). 
1611, a common year. 

Formula T =: 3 +I-{-(SnC-{-A-fma} — dx (Prop. II.) 

Operation. 

As tills case offers nolhinj new, I shall be contented with 
stating (hat nC *= 0; m =5Q; ma =4' 15’ 3 S’ ; SnC-^ A-j- 
nia = 4' 26’ 50’; dx — 0' S4’' ; and /3, by the usual process, 
being found to answer to Marcli 2Stb, SO’ .55’ 15’, t!ie time 
after noon equated to the Meridian of Paris is March 29th, S'" o' 28', at which lime the Sun’s true 
Longitude by Dclalande’s Tables, or Table LIT, will be found as follows ; 


Ayanansa and Longitude. 

• / # » 

Table XXXV, 17 7 48 0 
do. XXXVI, 17 8 1140 

differenco — 23 -15 
answering to 0' 3 1' of time. 





5, 

• 

f 

! 

Table LII, 

part Isf 

, div. 1, ©’s mean Longitude 1st January 1600 - 

9 

20 

11 

.55 

Do. 

do. 

dir. 3, for 40 years - - 



IS 

22,23 

Do, 

do. 

div. 4, for descending years, one year 

11 

29 

4,5 

40,5 



©’s mean Longitude Slst December 1640 

9 

20 

15 

55,76 

Part 2, (by the respective divisions) for SS"* 3” S' 28* 

4^ 

26 

51 

49,96 


O’s Longitude, differing 0*,7 from the Ayanansa, 

0 

17 

7 

48,72 


Sectio.v IV, 

On the manner of equating the beginning of Uindn Solar years concurring with those of the 
XVIIIth Christian century. 

We have already observed (page 253) that the term A of the first formula '7’ 12') applies to 
Solar years concurring with all Christian years ascending from A. D. 1700; and that B, of the 
second formula (7' 12' 52') to those corresponding to all Christian years descending from A. D. 
1800. We are now to consider the resolution of that part of the problem, which equates the 
commencement of Sydereal years from the 4802'* to the 4902'’ of the Cali yug, corresponding with 


A. r. A. D. 

1041 cduxniiD, 


Avnmr«;i ind TaBw 
criisJe 


TTow equite tke 
bpp^inning of Solar 
Yf.Tri cuDciirrin 
with those of ih 
I.Stli Cfaristian ceu- 
lury. 


br V 



Cnli yiig iS04, A. 
D. nOi, F-p-ich fur 
tlif Sciliir \Piiri con- 
curring i^iih ihuie 

of ihe XVlIIih 
century. 


The Equation for 
4803 unique. 


The Tallies ef E and 
Y refurreii to that of 
li io the 2d foiuiuia. 


Formula for Solar 
Tears from 4804 t» 
4902. 


Care unique, 

A. G. 480S, A. D. 
noi. 
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those of the European XVIIIlh cenfary; the mode of doing srhich differs only In appearance front 
the rest, for every thing still depends on the Secular Equation S = 7' 20' 4' and its fractions. 
The formula ho weTer, changes, as we hate seen at page 254, and this is to be ascribed to the Signs 
passing from -{■ fo — during that interval, although if we were to begin from that Epoch where 
S, A, and B = 0, such a change would not occur, as shall be seen hereafter. 

N. B It is to be remembered, that A is only equal to 7’ 12’’ ; and B to 7' 12’ 52' at the end of 

the 4801st and -lOOlst of the Cali yug. The passage from A to B will be explained in what follows : 


If from A, due to A. C. 4301 complete 

+ 

V. 

7 

p. 

12 

We subtract a - - 

— 

4 

21,04 

We hare the Equallon for 4302 complete 

+ 

2 

47. f 5 

The dill’ereiice of which to a 


4 

24,04 

Will be 

— 

1 

30,03 


■which is the Equation for -1S03 complete, answering to A. D. 1702 ; from -which year the Equa. 
tion becomes negative. I shall therefore call the v ear 4804 current of the Cali yug, answering 
to A. D. 1702, the Epoch of the years concurring with these of the XVIIIth century, and its 
Equation E rr — 1’ 3GP.0S -; that for the beginning of A. C'il. 4303 (1701) remaining peculiar 
to itself, viz. + 2’ 47’, 96 = y. (Proposition IV). 

The above considerations will lead us to determine the value of B for the Solar year concurring 
with A. D. 1800 ; for let us find the Equation for the commencement of the 4901st year of the 
Cali yug, answering to A. D. 1799. 


Frrm fhe proposed year . 

1799 

Subtract Epo. Ii 

17l2 

Interval 

97 years = m. 

Now multiply a (4’ 21', 04) 

. . 4 21,01 

by m ” X 97 

7' 6 51.83 

Add E (above found) ... 

+ 1 30,08 

Equation for 1799 • 

. 7 3 27,96 

To which add again a for one year . 

+ 4 21.04 

Equation B, for 1800 . . • 

This being understood, so -will the formula 

- 7 12 52,0 


T' rr P-f 1 — (E + ni a) _dx. (Proposition V), for all the years of the Hindu account which 
concur with those of the XVIIIth century, except the 4303d of the Cali yug (1701), which 
retains its own Equation + V 47', 9G — Y. 

Section V. 

Ex.smfle IX. 

We shall first resolve the case of the beginning of the 4803d year of the Cali yug, answering 
to A. D. 1701, which, as already stated, is unique of its kind, the Equation being 
T*' rr (} + 1 + Y — . dx. (Proposition IV.) 
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C. T, P, 

/3=r . March 23 2 11 15 

+ I . . -1-1 

-f r . + 0 0 2 47, 9B 

SO 2 14 2,95 

SO 0 55 S7j2 from © riling. 

— H • • . — 6 

29 18 53 37,2 p. m. 

— L . . 4 54 12 

29 13 50 25,2 

— dx - . — 10 31 

Time P. M. equated to Meridian cf J’aris, T' * • 29 13 -19 5 !,2 p, m. 

And for the O’s Longitude due to that instant according to the European J’ables, we hare ten^ituie and A}«« 

oaiita ly* 1' 43 \ 

s. * ' * 

Table LII, part I, Q’s mean Longitude Ist January 1700 . 9 20 57 51 

For one year, division 4, . - . +11 29 45 40,5 

©'s moan Lonititude 31't Decfmber 1699 - 9 20 13 31,5 

Same Tabic, part 2, for SS" IS" 49' 54" - - 2 27 18 18,1 

0’s mean Longitude sought . 0 18 1 49,0 


Ayanansa and Lonaltude, 

* /' » 

Table XXXV, 18 1 48 
do. XXXVl, 18 2 13,9 

JDifiVrence 25,9 
Aniwering to 10' 31* — dx. 


di/Terlng from the Ayanansa on the beginning of A. Cm. 4803, by l’,S, which is the maximum of 
deiiation which has occurred in the course of this research, even for the remotest times, betvveea 
the remits of the formula:, and those of the European Solar Tables. 

Exxmpce X. 


The same for the commencement of the 4S04.h year of the Cali yug, concurring with A. D. 1702. Caros fer'he-pmain. 
Formula T = |3 f 1 — (E+nm.) _ dx (Prop. V.) 


Here, as the proposed year is that of the Epoch (page 262) m and ma — 0, and E+ raa~r 36', 08, 


Ayanansa and Longitude, • ' » • 

Table XX.W, IS 2 42 0 

do. XXXVf, 18 3 7 3 

— 25 3 

Aniwering to 10' 10" of time = dx. 


c. r. p. 


ft — March 29 17 42 39 
+ 1 day . +1 



SO 

17 

42 

30 

E+ma 


— 

1 

36,03 

Hindu time, M.arch 

SO 

17 

40 

53.9 

I^uropean lime 

3(7 

~~r 



~H - 

— 

G 




30 

1 

4 

20 p, m. 

— L . 

— 

4 

54 

12 


29 

20 

10 

10 

— dx 


— 

10 

10 

Ian of Paris, T . 

29 

20 

0 

0 p, IB. 


4. a. 4804, A. D. 
1T3>, a ccilnuiua 
>ear. 


Ayanansa .ami Lo*. 
jitucle la* S' 4g», 


— dx 

Equated time, Meridian of Paris, T 
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A. C. 4559, A. P. 

I7i8. 

Ajanan*a an<1 Itn- 
|:itude IS' 44' b' a 
ISiksCXtile )rkr. 


And for the Eurepetn Tropical mean Longitude. 

s. * ' * 

By Table LII, 0’s mean Longitude 1st January 1700, - 9 SO 67 61 

Lor 2 yeais, do. dir. 4, . . . 11 29 31 21 

G’s mean Longitude 31st December 1S99 . 9 20 29 12 

And by part 2, for 88 days, 20 hours, - . 2 27 33 29,9 

O’s mean Longitude sought - 0 18 2 41,9 

differing only O’,! from the Ayanansa, 

Example XI. 

The same for (he 4S60th year of the Cali yog (A. D. 1743). 

The formula bei.ug the tame in all such cases, we hare m “ 46 ; roa = 4C>X4£ 24^,04 ■ 


3g 22v 25 p,8 

: and E-fma = — 3g 24* 11>,8S. Hence 





17!S 

Atanaiisnnnd Longitude. 


e. 

T. 

P. 

1702 

Table XXXV, 18° 44' 6* f. = March 


11 

40 

0 


do. XXXVI, 18 44 32 -j- 1 . ^ 

1 




46 = m. 







— 26 

30 

11 

40 

0 

and the time answering to 26* it 10' 36* =. dx. E + ma . 

— 

3 

34 

o 


Equated Hindu time 

SO 

8 

1.5 

58 


do. European time 

30 

3“ 

13' 

23* 


— H . 

— 

6 





29 

21 

13 

23 


— L . 

_ 

4 

64 

12 



29 

16 

24 

11 


— dx . 


— 

10 

35 


Equated time. Meridian of Paris, '1' = March 

29 

16 

13 

36 

and the 0’8 mean Longitude for that time by Table LII, will be found 

18° 

44' 

1 ft: 

1 ^ 



The ileren preceding Examples proride for every possible case that can be proposed for any time 
past or to come; but there remains to shew the derivation of the various formulae hitherto used, 
from the general one giren at page 250, and this will be done by means of three Propositions, which 
are only intreduced here for the sake of demonstration, their object being to trace the time when 
the terms S and a of the formuls become equal to zero. 

SXCTION VI. 


Proposition A. 

The ffiqnatlen for ,, j. . 

the brgiiiainj of A. 1“* nme of the beginning of the 5602d year of the Cali yug, answering to A. D. 2500 

C. jfiOi is Ig 26v II .,ij . • ' > 

D ^600 the ^ d 1 26 40' (34' 40* European time) = and reduce the same to noon under the 

Epoch referteii t». Meridian of Paris, the Sun’s Longitude due to that instant, as given by the European Tables, 
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“ will be equal to the Ajanans.i for that jear a* computed by the Hindu rule,” (Proposition I.) 

Proof. 

The beginning of A. C. 5G02 as elicited by the rule ciren at page 8 of this collection, falls on 
Wednesday at 43s 20» Op rficr Sun lise at Lanca, and for the monthly date of the initial ftria, 
we have by Tables Y and parts 1, Wydnesday, 4th April, Julian style, therefore 
Formula T = (3 -r SnC-f- A + ma — da, where SaC — 0 ; ma=.0. 

Ayamnsa and Longitude. y. p, 

8- * ' ' ' g = April 4 43 eo 0 

Table XXXY, 1 0 0 54 0 A= + 1 26 40 

do. XKXVl, 1 0 1 33 41 

— ■ . Hindu time 4 44 46 40 

Difference — 41 41 41*j6 _ 

Answering to 16' 52* in time — ds. u- ' * 



4 17 54 40 from ©rising. 

— H 

_ 6 


4 11 54 40 p. m. 

— L 

— 4 54 12 


4 7 0 28 
— 16 63 


Time equated to Jileridian of Paris, T = April 4 6 43 55 p, m. 


For the Sun’s mean Longitude according to the European Tables, we hare (the year being a 
Ita/i one), 


Table LIf, O’s mean Longitude 1st January 2000 
do. for 600 \cnri - - 

©’s mean Longitude 1st January A. D. 2500 . 
By the same Table, part 2, for 94' e** 43' 35'' 

0’s mean Longitude equal to Ayanansa^ 


9 23 15 38 
3 49 58,3 

9 27 5 16,3 
3 2 55 37,5 

100 53,8 


differing only by 0".2 from that produced by (he Hindu rule. 


Proposition B. 

“ If to the foregoing constant Equation If 26* 40p = Aj J’uu add the value of S (7s 20^ 4p) 
“ for each century ascending from A. C. 5602, and to (he sum you add the time of commence* 
“ ment of the current Tamul year, (he Sun’s Longitude due to the time so equated will be equal 
“ to the Ajanansa.” (Proposition I). 

Proof. 

Let the commencement of the 5102“' year of the Cali yog, answering to the Julian Secular 
year £000, be propoeed. Then by the present Proposition, 


A. C. 580?, A. D. 
2500, 


l.oBgitutle and Aya« 
Diiiisa ],. b* 0' 54* 



suC + — B. 
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from 5fi0'i wli^re tiC ari’ordjnjE; fo former 

subtract 510J notation = 5, and S = 

remains (ojOO nC - . 

To which add proposed Equation ^ > 

Equation due to A. Cm. 5102 ~ E 


«. 

T. 

r. 

7 

20 

4 


X 

5 

Sf) 

40 

20 

1 

20 

40 

38 

7 

0 


A. C, 5lo:, A. D. 
2PD0. 


The hegitinlng of the 5103d jearof tlie Cali j ug, as nc have seen at page 253, Example IV, ia 


c. T. r. 

Sfarch 31 22 55 0 
Add Equation abote found E == - + 33 7 0 


For the fern dt, see Example IV, 
where it is equal to — 31'',C, an- 
swering to 12' 15'of time. 


[indu time, April 

I 

1 

2 

0 



H. 

- 

it 

European time 

1 

0 

21 

48 from 0 rising, 

— II 

— ■ 

6 



March 

31 

18 

21 

48 p. m. 

— L 


4 

51 

12 


SI 

13 

30 

36 

— dx 


— 

12 

15 

T’n March 

"sT 

~13 

18 

21 p. m 


Ayannnsa and Lon- and this result being precisely the same as that found at Example IV, needs no further Tcrifi. 
jilinle 22* SC' 3-1'. , r J 

cation. 

c, T, r. 

It will readilj' be perceived that the Equ.itioii E - - S? 7 0 

Is the complement of SiiC + 11 - . • - 21 53 0 

E always referrible To a complete day . 1*000 

to+S.nC + A nr ' 

— SnC+C of the 

fc rarer toriT.v.lx, gj, (},,( jn Example IV we added I day and subtracted 21' 63', we did precisely the same 

thing as in the present operation, when wc added at once the said difference. 

And in the same manner, if the 3102'’ year 
ef the Cali yug were proposed, 5502 


nC would be equal to (25,00 

»■ T. r, 

«ndSnC-.S . 7 SO 4 

»c . X 25 

SnC == . S* 3 21 40 

To which add ^ . 1 26 40 


Craera! forallyeari 
ascendiMj fron, A . C. 

560?, A.U.2iOO. 


Equation E - 3 4 48 20 

which is precisely the same as was found at Example III, page 257,— l''+Si!C+A, and therefore 
requires no further illustration. 

Thus it .vas that we found the formula 


T =» 3+ ^nC+^i^^+ma+dx 

given at page 2 j 3, of the expounding of which I shall give another Example, 
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XII. 

Let the 4S04thyear of the Cali yu^ (A. D. irOS) be proposed. 


2500 

1703 Then nC “ 7. m = B8. Sr.C = 1‘ SO' 4‘'X7 — SIS 20'’ 2SP, and ma =» 


(7j93 98X4’ 24', 04, = 7s llr 15P,9. 


Therefore 


SnC = 
A = 

ma = 


SnC-}-A + *o» “ 


O. T. P. 

51 20 28 

J 23 40 

7 11 15.9 


59 58 23,9 


which Is the same Equation as that nhicii was used at Example XI, page 261, and therefore ihs 
rest of the operation need not be performed. 

Lastly, we are to determine the precise time when S and a will become = 0, on which occasion 
WG shall obserre, that as this Epoch probably falls on a broken period of the year to which it refers, 
the term a, which is the variation for one whole year, will exceed that which may be due to the 
commencement of the Solar year in the course of which it vanishes ; a must therefore be transformed 
. a X'T 

“soiT’ ^ represents try number of odd days e.xpireJ of the year, • 


' Proposition C,' 

The precise time when S and a are equal to 0, falls on the 15th December A, D. 2519, Julian 
Style, (29th Gregorian style), at IS” 53' 1 1' p. m. under the Meridian of Paris, or 253*1 18s 17r 
17p after the commencement of (he Hindu Solar year 5621 of (he Cali yug, at Lanca. 

As the value of m a on the beginning of the Solar year 5602 (A. D. 2500^ was found to be Is 26» 
40i>,thetimewhenit willbeequaltoreroisdetermined bythisexpression == 19 years, 

253*1 18s 17» 17p, and as we have now only a fraction of a on the beginning of the Hindu year, tho 
formula will become T = g — dx, where D =* 253 days in the present case, to 

expound which we have by Tables VII and I, 


Initial root for the year C. 5602 _ . _ (gj 

which accounts for 19 years. And for the fraction 253*1 18g l7v 17p, the 
Supplementary Table Lll, part 2, shews that there are 246 days expired at 
the end of Margasiras : taking therefore the collective root for the said time 


out of Table III, we hare 

Initial root of the month Pauahia 
To which add root for 7*1 185 17v 17p 

Boot at the given instant 


G. 

38 


T. 

13 


( 0 ) 
(+) lO) 


56 

IS 


Moaday. 


p. 

45 


(*•) (1) IS 3T 10 


50 55 
17 IT 


- (1> 15 S 12 


* C. 4804, A T>t 

i:o2. 


Transformation of a 
for broken prrituis 

of years iata - i * 
365. 


Resotnlton of Hie 
Epocli when S aoA- 
a = 0. 


Specl.nl feraitila- 
V. a X U . 

where ..... rr i . w 
Xba 

fOtUint, 


Margasirat. 

S53 

Table LH • 246 
Faashia Ttb 
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which feria being espounded by means of the Dominical Letter E, Julian style, (Tables V and 
VI) will be found to fall on the 15th December A. D. 2519. 

Here it is to be observed that we have added to the commencement of the •. t. p. 

Hindu Solar years, the two following fractions of roots, viz, . (*') 18 37 10 

(f) 18 17 17 

Sum, Hindu time S6 54 27 

do. Euioptan time 14“ 45 47'(J) 


during which time the Sun’s mean motion amounts to 36' 21", 7, (i) which arc to be taken into the 

account when we compute the Sun’s place by means of the Avaaanta ; which by 

s. • ' " 

Table XXXV = 1 0 18 0 
XXXVI = 1 0 18 12 


Difference 42 answerieg to 7-' 4' of time == dz. 
As for we have 365'i ; 4v 24i),01 2531 (by Prop.) ; 3* 3p. 


OrURATIO?!. 




c. 

T. 

p. 

p = Dereiuber 

15 

15 

g 

12 

a X D ^255(1) 





Sba 


•f 

3 

3 

Equated Hindu tine 

15 

15 

1 1 

5 

do. European time 

15 

C’ 

4' 

30" © rising. 

— H . 

— • 

6 




15 

0 

4 

30 p. m. 

L . 

— 

4 

54 

12 


14 

19 

10 

18 

— dx - 


— 

17 

4 

Equated time, Meridian of Paris. T = 

14 

18 

53 

14 p. m. 


For the Sun’s mean Tropical Longitude, 


By the European and Hindu Solar Tables. 


Aj 'anansa. 

l»t Vaisacha A. C. 5621, 
200 da) s, Table LII, . 

SO do. 

3 do. 

do. for 14'“ 45' 47' (+) 
Sun’s mean place 


8 . • ' * 

1 0 18 0 
6 17 7 46 
1 19 16 56,5 
2 57 25,0 
3f. 21,7 

9 10 16 29,2 


Table LII. 

Sun’s-raean Longitude 3Ist Dec. 251 9, 9 C6 29 33,7 
do. 348' or 14th Deccmbur2519 - 11 13 0 IS.O 
18 hours ... 44 21,2 

53 minutes ... 2 10,0 

I'i seconds ... g 

9 10 IC 29,1 


The difference of which results is insensible, 
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There remain* now only to shew, that S and a will change Signs from the 14th December 5519 Epocfc whea S Ui 

a chan^ 

Juiiin style, which will be prored by the following results. 

J>et the beginning of the 5622d year of the Cali yug (A. D, 2520 a Uissexlils) be equated. «5^' ^ 

The formula will be T r: |? — — «Ix, where D represents the nnmber of days that Special 


remained from the 14th December 2519 to the end of the Hindu Solar year 5621y for which 
obserring that this expression in the last Example was . (£j3d) 

If yen subtract the same from a 


Soi 


, aXI> (lltid) 
I ou have ’ 


r. p. 

5 3 

== 4 24,04 


= 1 21,04 


— I 21 


4 53 43 59 


European time 4 21 29 27,6 Q rlsin» 

— H - 6 


— L 


dz 


4 15 29 27,6 p. m. 
4 54 12 


4 10 35 15,6 
17 4 


where 

gative. 




a65 its Talue for the present case 

Ayanansa, 1st Vaisacha, Cali yug 

5622. s. • ' ♦ 

Table XXXV, 1 0 IS 54 
do, XXX VI, I 0 19 33 

Difference 42, dx therefore remains as befrwe ~ 17' 4*. 

OpERATfOSf. 

Initial root, preceding Example, 

n. o. T, p. 

1st Vaisacha, A. C. 5621 . - - (Q") 33 13 45 

Add for one year. Table I, - . (1) 15 31 15 

Initial root, 1st Vaisacha, A. C, 5622 . (0) 63 45 0 

Sunday. 

which expounded In the usual manner with the Dominical Letters DC, shews that the initial 
feria Sunday, falls on the 4th of April 2520 Julian style. Therefore 

G, ▼. 9 . 

6 = April 4 63 45 O 
aXP _ 

— 365 — 

Hindu time 


Aranansa ami Lon- 
giiatic lb. 0' lb' 54*. 


Equated time, Meridian of Phris, T = April 4 10 18 11,6 p. ni. 

And for the Sun’s mean Longitude at the equated time by the European Tables. 

©’s mean Longitude 1st January A. D. 2520 . 9 27 14 w-r 1 

0's motion for 94 days (on account of Bissextile) or 4th April 

by Delalande’s Tables, . - 3 2 39 3 

* ’ 24 38,5 

18 minutes . . . 

11 seconds . ’* 

Sun’s mean Longitude on the Besfnning of A. C. 5622 = T~0~’lT5F7 
which differs only by 0*,3 from the Ayanansa due to that instant. ^ 



of thr (latf 
( 1 1 ul ! in*crii'ls'jn 

fV]! 'U.Kle-l. 


A. C. ?^r«44 uiiJfr 

t'np «; 'V#M nvuMit ot’ 
N. Sun's npjianM.t 
Sr-iereal L‘>p5;iui(ir 
Til. i* ‘29‘ 1T'\ 


To ti-'tl'.re ilie San's 
rrp'iu from lii-< J.p- 
IKiiciU LongU'ide. 
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Thus we hiyo proved by the result of many opf'iations, the correotnes* of the fortftida 
T = p H- (SiiC f ni e) + dx, given at page 250, An analytical demonstration of the same 
would nti doubt have been more scientific 5 but it was observed by' a learned Ocntleman, to whose 
judgment this paper was submitted, that as the Kula SankaUla was principally intended for 
the instruclion and use of persons little versed in the liiglirr branchrs of the Mathematics, 
Exatrples were the best mode of demonstration ; and to bis opinion we have subniitted our own, 
Thcie remains now to slrew the applicali«n of our formula: to the resolution of questions, which 
dcpeiul on the Sun's position in the Hindu Syelcrcal Ecliptic, at a given instan.t of time, wh'ich to 
resolve Isv other means would involve the computer Into long and delicate calculations, 

FiusT Case. (*) 

On an old Inscription much defaced by time, there remains no other vestiges of the date of the 
event '.ilnch it was designed to commemorate, but that of the; current y ear 3G44 of the Cali vug, 
with the name of the vear of Jupiter's cy cle corresponding thenefo, viz, Calci/ucta (the 52tE, 
botii answciing to llie 405tli yearSaca, or fiom the biith of Salivahana, and the name of the 
Prince N, who nigned at tl.at time; and lastly, the Sun’s apparent Longitude in the Lindu 
Sydenal Eclijttic on the day of (ho event, which is stated to have then been in 4 29 47* of the 
Solar Sign Vrischica IP_. — Q. What was the Hindu Solar Sydercal date answering to that 
position of the Sun, and also tin* concurrent ICuropean date ? 

As the Sun’s Longitude recorded on all public monuments is generally his apparent one, the firlt 
operation consists in dtdcciitg the mcati from the apparent Sy dercal Longitude proposed, being 
that to which the formula; answer; and this is to be offected by nscans of several of the Table* 
contain d in this collection, and by the following process. 

Tile Ciiristian y ( ar is expounded in the usual manner, 3644 — 3102 = 542 Julian Kalendar, 
and as llif Sign Vrischica ITl. is the 8 th of the Solar Sydereal Ecliptic, our Longitude is to be 
expressed 7’ 4° 29' 47", 

In ordf !■ to deduce approximatively the Sun’s mean from bis apparent Longitude, we shall first 
use (lie latler as if.it were his mean place for finding the corresponding Anomalistic Equation, which 
will he done bv means of Tables XXII or XXI V , and XX VI I, part ^d. 

As (he latter Table supposes the Sun’* Apogee in 2* 17* 17' 20", which will be its place at the 
end of the 4910th year of the Cali yug, and .as we want it for the SeiS", we are to correct the 
Apogee for 1297 years, for which (its motion being 1 in 617 yean), say 517* : 60 :: 129/- : 2 
30 ’ the Equation sought : which being additive in the 1 st and 3d Quadrants, and subtractive in 
the 2,1 and 4th Quadrants of Anomaly (agreeably to the construction of Table XXVII), is in the 
present case to be subtracted. 


(») The date of the Inscription it assumed. 



Now tht Sign Vrisciiica lit anevrcrs to the Solar month Margasiras (Tamul 


Cartiga\ on the first cay of which the Sun’s distance from his Perigee 

s. 

• 

f 

t 

is (Table XXVn, part 2) . . . - 

1 

17 

17 

20 

Subtract correction . . . - 


- 

- 2 

39 

Distance from do. Isl Margasiras - - 

1 

17 

14 

50 

But as by the Inscription the Sun was adianced 4* 29’ 47* in the Sign Vrischica Jit 

, and because 

he is adtanciiig towards his Perigee, that Arc is to be subtracted fiom 

5. 

« 

t 


1 

17 

14 

50 

the above 

— 

4 

29 

47 

Suti's distance from Perigee, called Manda Kendra . 

1 

12 

~45~ 



■which is the Argument of his Equation ; llirrcfore, with T 12* -15' 3' referring to either Tablei 
XXIf or XXIV', we find tlie same to be 1* 29' 20" ; and because in Table XXVII, the 

negative Sign ( is afiixed to the month Margasira$ when the apparent Longitude is sought, 

it is to be added in the contrary case. Hence 

s. * ' « 

Proposed apparent Longitude • • 7 4 29 -17 

a.ui Phala . - + 1 29 20 

O’s approximate mean place . 7 5 59 8 

With ■which in such matters, one might very well be contented ; but if more accuracy were 
required, as this mean Longitude would give an apparent one 2' 31* too great ; on a second 
trial, which need not be exhibited, the exact mean Longitude sought would be found to be 7’ h* 
SO' 37*. 

In order to simplify what remains to be shewn in this Example, I shall suppose that the mean 
Longitude deduced from the apparent one was in round numbers 7’ 6’, which is of no conse> 
quefice, since the difTerence in the Sun’s motion falls considerably below .an entire day. 

If we compute the Ayanansa due to the commencement of (he 3644fli year of the Caliyug, 
either by the rule exhibited at page S4, or by Table XXXV', it will be found ~ 38' 42* 

(D’s Madhi/ama Graha, as aho\e . . 7’ 6* 0 0 

Madhyama Ravi Say ana - 7 0 58 42 

or mean Hindu Tropical Longitude, deduced from Proposition, the error of which we are to 
calculate before we can determine the European date of the recorded event. 

p’or the time of commencement of (he Su44th year of the Cali yug. 

^ _ n. 8. T. p. 

By Table Vlf, Epoch A. D. 500 . . (0) 57 n 15 

Table I, for 40 years . . „ (!) 20 SO 0 

Do. 2 do. - . . (1) 15 31 15 

- (3) 13 32 30 

Soota dioa Wednesday. 


The Argameat of 
the Sbo'i ACunuUjr. 


Sun's irean Sydcreal 
Loiijitude 7 s. 3 * 59 ' 

#*. 


Sun's mean S'vdereaT 
Longitude asHUueil 
7 s. 6 ". 


Ayanaasa -f- 38 ' 49 * 

Sun’s Hindu mean 
Tropicat Lonjitiiilc 
7 s. C» 38 ' 42 *. 


The bejinningof the 
Hindu Solar year 
expounded into its 
c»»rresp(hndiog Eurti* 
pcafl < 2 &te. 


Iiitial root tought 
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19ih March A. D. 


Exponndtnffthc time 
of bc^inniii^ of the 
Tear for fioding the 
error of the ilintlu 
Longitude, 


For expounding fills ferla, if we proceed as indicated at page 23 and the following, and hy help 
of Tables V and Vf, we shall find that the Dominical Letter for A. D. 542 is E, and by the limits 
giren in Table V, part 1st. that the Wednesday under consideration falls on the 10th March: with 
this we have the necessary data for correcting the Sun's Hindu Longitude. 

Operation. 

1700 

542 nC=ll. m = 5S. SnC = Id 20s 40r 4}p. ma = 4s 15r 14P. 
(li;58 A = 7» 12P, and SnC-f A+ma = id 255 3" lOP. 

Formula T = l*+(SnC-|- A+ma) — dx (Prop. II.) 

Ayanansa and Longitude. c. v. p. 


/ * 

P == March 

19 

13 

52 30 


Table XXXV, 33 42 

1 rlay-|-SnC-|- A“|- roa = 

2 

25 

3 10 


do. XXXVI, 38 42,8 






Difierence — 0,8 

in Hindu time 

21 

33 

35 40 


answering to 20* of time = dx. 

in European time 

21 

15 

26 10 

c 

6 

o 


_II 

— 

6 





21 

9 

20 16 

p. m. 


— L 

— 

4 

51 12 




21 

4 

Si 4 



t 

1 



- 20 



Equated time, Meridian of Paris, T — March 21 4 31 44 p. in. 


When the Sun’s mean Longitude by the European Tables will be found as follows : 


©’s mean Longitude 31st December 541 . 

©’$ motion for SO days, by Table LII, or Delalande’s, 
21st March . , 

do. 4 hours • » . , 

do. 31 minutes - . , , 

do. 44 seconds - . . _ 

©’s mean Longitude sought . 
differing only from the Ayanansa abose found by 0*,2. 


9 * 

9 11 36 25j2 

2 18 61 6,4 

9 61,4 
1 16,4 

M 

0 0 33 42,2 


Frrerof the Hindu 
Lnrc't'uJe in tn.e 
SI 'Oh 0 56*, iu 
degree* 8* 22 at'', 5. 


Now by the Hindu Kalendar, the Sun 
is supposed to hare entered IT on the 18th 
March A. D. 542, at 23“ 25' p. m.(l 7 ); 
but accordiug to the European Tablet, 
that Longitude was only due on the 21st 
of the same month at 9“ 25' 56* p. m. also 
at Lanca (2^ ), the error of the Hindu 
Tables is therefore 2* 10* O' 56* ; during 
which time the Sun would move through 
2 22 57 ,5 of his Orbit, by which Arc 


i‘* 


8. 

V, 

P. 

March 

19 

13 

32 

30 from 0 


— 

15 


Hindu time 

18 

58 

32 

30 


is 


id' 

~0* p. m. 

20 


H. 

f 

# 

March 

21 

4 

31 

44 p. m. 


+ 

4 

54 

12 


21 

9 

25 

56 p. m.’ 


18 

21 

25 

0 

Error in time 

2 

10 

0 

5S 


do, in degrees ■ 


2’ 22' 57 ',5 
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the Tl'nJu Tables make his Tropical Longitude too great, a* well ai the Ajanansa, at the begln- 
&ing of the year. 

from tiiis it results that if from the Hindu Tropical Longitude s. * ' * 

feui) I at page 271 • - • • 7 6 38 42,0 

We subtract the error . . » • 2 22 57,5 

We have the corrected Longitude . 7 4 15 44,5 

Espoiind hy the Tables the time due thereto, viz. 31st s. * ' " 

December 511 . . - - 9 11 36 23,2 

9 21 45 5,7 October 23J. 

54 12,6 22 honr9> 

7 4 15 44,5 

we have for the true date the 23d October 22'' O'O®. 

IV. 13 We neuld liave obtained the same result if after haviug expounded the Hindu Tropical 

Longitude l)_v (lie Tables, which would have given October . 26 S'* 0' 55* 

We h ul subtracted theri from the error in time . 2 10 0 56 

For thire remains the same time as before found, October 23 22 0 0 

Kow this time referred to the Meridian of Lanca, and to that of Sun rising, expressed in Hindu 
guddias, &C. ia - • Oefobor 23 22" 0' 0’ p. n. faris, 

H . 0 

L . 4 54 12 

European time . 2 4 8 54 12 from © rising.’ 

True date expressed In Indian guddias, &c. October 21 22 15 SO at Lanca. 

For the IJ'niIu Solar monthijr date. 

Lastly, as the 1st Va'sacha A. C.li. 3644, fell on the 19th March 542 (page 272) we have from 
that date to the 24lh Oclrdjor . . .... 219 days. 

Bat by the s'lbs’diary Table LII, part 2, from the Ist 'Vaisacha to the last day in 
Cat tica there are . - .... 216 

There remains in the following month - 3 

which are the number of days exiiirtd in Mitr^asirat. The current Hindu Solar date is therefore 
Alargasiias 4th, at ii' 15 30' alter Sunrise at Lanca. {*) 


Carrected Trapical 
LenxUuUe Ts. 4* 15' 
44V. 


Trne Rnropean date 
Wrridian i,f Paris 
October 23d, 2Sli, 


True time. 


Tar (he Hindu Solar 
muntiily date. 


4lli Marguirat c'j*» 
rent. 


(*) Allhong'-* I l)3Tc rnileaViiuicd i« reader this Example ai clear as possible, yet as frimj tlie Lordly of the 
process, a proof may be required lli.tt the result ii exact, I shall eipouad by the usual foiicala tiie date now 



To restore a lost 

i-pi-ch. 


The r.ame of ihe year 
or Jajj t'i's C\cl? 
bf' lig vcu, ho TV’ to 
e \ I ltd the iiiir/e- 
Tri-l <{ lh»^ 
pi’i, ' ;is one wf tj*c 
(■-' w.g, 

Ii L’-.'r^;il th-y fol- 
io t.ie S..>[ra uc- 
coiipf ; 1 i the t'cii’n- 

s’iIj, il.at of Ue 

U’ciii; g^.s. 

Ihe reign of Ihe 
I'finee \»0'»se I’sir.e 
it reoonU'i on j 
document }.23 rdsn^i- 
ta fur the laixe Yk lies 
knowu io hUtory. 


Or that •* any of 
his knoT) o coiempd- 
rariei. 


When the dnratiott 
of any teign exceeds 
OOyeariytlie question 
is subject to t?r« ao^ 

•WCff. 
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Note. 

If it so harpers that the numeral of the year of the Cali vug ?3tl, he also obliterated, lo that 
there only remains the name of Jupiter’s year, Calciyuita t’ne 5‘2d of the Cycle of CO years, we 
are to enquire how the Epooh may be restored, and for '.his we are to attend to the followinj 

ear :.Idcralicn3. 

lire .‘ir^t point to he ascertained is in what part of India the inscription was found; for if in 
Ber.gal, (he Ci.acra jear will hare been ccniputed by the rale of the SurCuh Siddlionta, modif.td 
by the Tika ; and if in the I’ciiiiisahi, l)y that of the 'I'fcilingas. In the prcseiit case we shall 
suppose that the insciiption was found in Bi ngil. 

We are new to observe that as there is a year of the time name in eyerj' Cycle of CO years, 
the prohlcra cannot be resolved unless so:;;e new data be furoisiud ; but we may hud a sufficient 
one in tlie name of the Friiice or ruler who governed at the time of the recorded event, which if 
always inserted in the insciiption, grant, pervvana, &c. tiiat is to be expounded ; provided such » 
Prince or chief be known to Indian history. Tlie time of liis birth, of his ascending the throne, 
and of his death, or the end of his reign, are the limits to be most depended upon. In defiult of 
these, the Epoch of some memorable event which may have occurred during his reign, or that of 
any of his known cotempnraries, or even the time about which he flourished, may be considered 
as data, more or less to be depended upon, according to their degree of precision. 

For although it be not impossible tliat ttie same inrUvidual should have possessed authority during 
sixty years of his life (In which case the question would be subject to tw'o answers^ yet as the 
contrary case is the most probable, there can be, in most cases, no very great fear of error whea 
supposing any common reign to have lasted less than that number of years. 


obtained ; which if it be correct should give tlie IJindu Tropical meat Lnujitiidc deduced from the apparent one 
ftiiud oa t’jc Inr, crj^ition, Tiz. 7*i. 6 ’ 38 ' 4 ?*, (p*gc » 71 ). 

rormcla T = ,8 + I + + A -F wa -dx. (Prop. II.> 

K. Ik— As the value of the terms has been computed at page 281, the same quantities are lo be used. 


For Sub’s L«»g'tade. 

31st December 541 - 9 II 35 26,2 

October Vi6th - 9 24 42 SO.T 

8h. - 19 42,8 

0' 55’ - 


o. V P. 

P =. October 24 15 30 

I day -J- 8nU -f- A -f- ma — 2 25 8 10 

26 ',7 18 40 


25 16 55 28 
. H . - — 6 


Longitude sought * 7 6 3S 42,0 


26 12 55 98 
_ L - . ~ 4 54 12 


26 8 t 16 
dx- . — 20 

T ct 26 8 iv 5* 


which ii the same as above. 
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Example I. 

Let It be supposed that N, Ihe Prince whofe name appears on the face of the inscription, Is STampte aecsrdin; 

1 . n 1 , 0 ttie .iccoani af UiC 

known in hisforj ; and that ]ie reu^ned la liengal between the years of the Cali yug 3601 and Saitraft. 

3j 51 : the first step to bo taken is, to expound the year of the Chacra which corresponds to the 
first cf these t«o Epochs ; and this will be effected by means of the rule given ia the Postscript 
to the third Memoir, and Table XVIII. 

Ey ihe said Table it appear', that the last expunged j ear of the Chacra before the year 3S01 ol 
the Caii yug, fell in the C5<Slst year of the same; answering to A. D. 430 
but 2601 current, or 3600 complete, answers to A. D. 459 

difference 19 

therefore we shall hate 28 to add at the end of the rule. (*) To proceed, 


86)1000(41 3600 

160 ~h -II 

60)2641(00 

+ 23 

9 Yura, 

therefore Yura, the 9lh of the Chacra, answers to the 3501st s^ar cf the Cali yug current; 
but from Yura 9t!i to Calayucta the 52d, there are 43 years j hence 3601 -f- 43 — 3644, the same 
year as that originally found on the inscription. 

Example If. 

Let us suppose that a pertcanff was granted by Setajee, the chief and founder of the Marrab la « 

Example according 

power, which was dated, among other designations no longer legible, f'ican\ the 33d year of the iouut 
Chacra. 

As Serajee reigned in the Peninsula of India, the proposed Chacra year was no doubt computed 
according to the Tellings account ; and to expound it we are to refer to the appropriate rule, 
difcloied in the third Memoir, and adverted to at page 148 of this work ; the process of which 
is still more simple than the former. 

Now as we know that Sevajee died in the 47S2d year of the Cali yug (4781 complete), answer. 

tng to A. D, 1680, find the Chacra year corresponding thereto. 

00)4731(79 
681 
41 
+ 13 

54 Raudra, the current year by the Tellinga 
account. 


(*} Vide PoiUcript l» Ihe 3d Mcuoir, page S13i 



The A\i:rarca an 

' n n o «L; ^ ior 

T' » *’ » ■ r ^ tl i Oa I 

1 i>ocii. 


The ^afe of an an* 
(lent S'>lar L lipse 
e ' pouadi-i ir.io *xiu* 
;SoUr i>u.a. 


A A. r. 7 ? 0 , 6 h‘! 5 ' 

y. ri. u/ 

i\(ris. 


A. Trli yt'f S3S2 

cuntiit. 


Tor flic time of hcm 

ginjiir.;; of the iiiadu 
boiar ^ car. 
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Ba( Vicari is (he 53J of the Chacra, and as the Eiioch which we hare expounded is that of 
Seiajee’s death, it is manifest tliat the year sought is that wiiith [irecedej Ti «!/(//•£/, the 54th ; 
hence 51 — 33 n 'il jears to be subtiacted frem 4782 : we have theiefore A. Cal. 4701, answer, 
ing to A. D. 1659, for the Epoch which corresponds to the proposed Vieuri, and which needs 
BO further demonstiation. 

The Ej.och bi ing thus recovered, the Ayanansa maybe computed, and the process for expound, 
ing any particular date of the same, (as shewn in the first part of this article) will apply. 

Lastly, it sometimes happens (iliough not in iiiM-iiption*, perviaiias, nor grants; but in 
Asti onoinical docunieitfsA that the Ayanansa remains among the Elements which have been pre- 
served, ah' cugh the numeral of the yi ar has been lost. 'J'his case admits of a ready and unerring 
solution, by mtans of Table XXXV, which in all cases will restore the Epoch, as must be well 
known to the reader. 

Second Ca'e. 

The most auci"nt Fc’ips? which has been fransniiited to ns by the Babylonians, occurred otx 
the ISih March A. A Chiistum 720 ; at C' 45' p. m. Mer.dian of Paris. — Wanted the concurring 
Hindu lilpoch of the same Eclipse under the Aleridian of Lauca ; together with the error of the 
Hindu Solar Tables at that time. 

CvUTlON. 

lo The year 720 before Clirisf Isa Bissextile one; therefore for finding its Dominical Letters, 
we are to US'- the first part of Table VI. 

S') And because the proposed year ascends before the birth of Chiist, for finding the com. 
m' neement of the corresponding Solar Sydereal year, we are to use tie third part of Table V. 

S<> The notaiion of the year of the Cali jug will be 3102 — 720 ~ 2332 ; and as it preceded 
the institotion of the a?ras VuTamaditya, and Saliviihana, it cannot be expiessed in the same. 

40 By J'ablc V, part 3, as the 2302J and 2402<! years of the C.a!i yug began on the 7th 
March, there can be no doubt but that the proposed year commenced very near to the same date 
in its own month of March. 

OpERATtON. 

For the commencement of the 2382d year of tlie Cali yug, answering t* A. A. C. 720, 

D. c. T. r. 

By Tab’e VIIT, part i Initial Roof, A. 700 B. C. . (0) 56 40 0 

For 20 years, by lable 1, subtract - - (4) 10 25 0 

Initial Roet of A. Cali yug 2332 . (3) 45 15 0 

Soofa dina, "Wediusday. 

To expound this ferU into its European date, we find by Table V, part 3, that the Secular 
Christian year before Christ 700, began on a Thursday j and by Table YI, part 1st (the year being 
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^ BIsscxtHe one) that 4 liays are to be sultracted from the said Thursday in order to obtain the 
ferii on which that year began, which falls therefore on a Suiidai/: hence the Dominical Letters 
sought are AG. 

Now, as the date falls in March, with G as tire Dominical Letter, refer to' the Kalendar about the 
7tli of that month, and you will find tliat Wednesday (the Soota dina) falls on the 7th of March. 

But the proposed date is the 19th, therefore adding 12 days to the Ist Vaisacha, we hare the 13lh 
of that month current (the lith complete) for the date of the Eclipse, and to hare its precise time 
at Lanca according to Hindu reckoning, say, 

H. ' * 

Time from noon at Paris - • • C 48 0 p. m. 

To count the time from Sun rising, add • - 6 

And to refer to the Meridian of Lanca - . 4 54 12 

Time of Eclipse cotmted from Sun rise, European hours, &c, 17 42 12 

The same conrerted info Hindu guddias, viguddias, &c. 4 P 15' 12' after 0 rising. 

Answer The Hindu Solar date of the Eclipse which occurred on Monday the 19th March 

A. A. C. 720, at 6* 4S" p. m. at Paris, would hare been expected at Lanca on Monday the 13th 
Vaisiicha of the 23S2d year of the Cali yug, at 4 P 15’ 30' after Sun rise. 

Lot us now consider what would be the error iu the Sun’s mean Longitude at that time, accord, 
rng to the Hindu Tables. 

I. We hare s-^en that the month Vaisacha and year 2382 of the Cali yug began on Wednes- 
day, at 4C‘ 15 O', after Sun rise at Lanca, when the Sun’s Sydtroal Longitude was supposed to 
be — 0. 

Now if we compute the Ayanansa for the beginning of the said year, it will be found 
= — 18* 17' 6L 

s. ’ ' * 

The Sun’s Tropical Longitude therefore was - lO 0 0 0 

_ 18 17 6 

©’£ mean Tropical Longitude, 1st Vaisacha 238-2 . 11 11 42 54 

which day as we hare seen, fell on (he 7lh March A. A. C. 720. 

If. The Hindu Solar date of the Eclipse being the 13th Vaisacha (12th complete), the Sun’s 
mean motion must be added to the aboie Longitude for that number of days. 

6. T. p. 

But the Sydereal month began at . . 40 1 5 0 > 

And the time of Eclipse was - - . 44 15 20 C G rise. 

Difference - 1 59 30 

which were wanting of the 12th Sydereal day complete, -wbea the Eclipse was~(® ocenr-'and 
during that time the San’s mean motion was 1' 57", 8 which quantity is therefore to be subtracted. 
Hence, 


7th March A. A. C. 

"iiO. 


Ilmdu Solar time 
of Eclipse at Latica. 


For the error of the 
Hindu Sulur Tables. 


Ayanansa — 18* 17' 
6” B'.eaQ Tropical 
Loojituile of Ist 
point in the Syde- 
real Zodiac I Is II* 
43' 54* Hindu ac- 
count. 


Time wanting to 
complete the' 12th 
Sydereal day. 


Tropical Sun’s Lon. 
eituile at the lime of 
Eclipse according to 
the Hindu Kalendar 
ill. 23* 30' 31*. 
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s. 

• 

f 

« 

©’s mean Longitude, 1st Vaisacha • 

• 

11 

11 

42 

54 

His motion for 12 days 

- 


11 

49 

40 



11 

23 

St 

"Ti 

Deduct the same for flie incomplete day 

- 


— 

1 

57 

Ravi Stijjana, or Sun’s Tropical Longitude 

- 

11 

23 

30‘ 

37 


according (o the Kalendar, but which is inconsistent with the existence of the Eclipse. 

III. In order to find the error of the Hindu Tables, let the time for wliich it was prodictod 
according to the Solar Kalcndar, be equated by means of the formula given at page £53, Propo^ 
sition II. 

T — 3 4- 1 -f SnC J- A 4- m a 4- dx. 

OiT.r; VTION, 


A, A. C. 720 

Epoch 1700 

nC zr 24. m 20. 

A = 7" 12'. 

SnC =: 2’ 50- 1' SC’. m a — 1” 23’ 

r. 





n. c. 

T. 

r. 

(24 £0 


SrC =r 2 55 

+ A = 

1 

7 

:jg 

u 

Avanansa, 
Tabic XXXV, IS” 

17- 4’ 

4- m a zr 1 

23 

1 

do. XXXVI, IS 

17 30 

Si.C 4 A 4- m a = 2 57 

3C 

49 


Difference 20 answering to 10' 35’ of time — - Jx. 


S = 7- 20’ 4" 
nC = X 2t 

SnC = 2“ 50 1 30 

a = 4 24,04 

Di «= X 20 

ma z= 1 28 1 


Hence 


1 •laj 4- SnC 4 A 4- ma - 

Equated Hindu time 
do, European time 

— a , 

— L - 

4- dx - 


Equated time, MerkliaB of Paris, T = March 23 6 1 23 p. m. 



c. 

r. 

F. 

19 

44 

1 o 

30 

3 

57 

30 

49 

23 

41 

52 

IQ 

tl ■> 
<^<J 

10” 

41 

60" 


0 



£3 

10 

44 

50 

— 

4 

54 

12 

23 

5 

50 

44 


+ 

10 

39 

23 

6 

1 

£3 


When the Sun’s mean Longitude by Delalande’s Tables, or Table LII, will be found to be as 
follows ; 
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s. • ' * 

0'= mon-n Longitude, 1st Jani^riry A. A. C. 720 . 9 2 53 25.0 

(•j’s ni*'»n nio:ion for S2 d:;\ s, LIl • or 23(1 March 2 23 49 23,1 

Do. tor G hours, 1^ Bj"* do. jiurt 2, . - 14 fO,5 

©'s mean Longitude sought • 11 23 30 SS,6 

srl'Irii difTcrs only from (hat found by nxjans of the Ayanansa, Article If, by 1",G. 

IV'. Now since the Hindu Kalen. (1") 




G. 

T. 

r. 

Lanc.a, March 

19 

44 

Ij 

So from 0 


— 

I 5 



Hindu time 

19 

29 

15 

^0 p. m. 

(2-.’ ) 





Paric, March 

*'3 

C 

1 

33 p. in. 

DilTereuce ofXioiigitude 

4 

4 

54 

12 

Lanca 

2S 

10 

55 

35 


ID 

11 

42 

12 

Error in lime 

3' 

23" 

1.3' 

23* 

in degrees 

3' 

64' 

S8' 



clar supposed that the Sun’s Tropical 
Longitude on Monday, March the 10th, 
at I1‘ 42' 12* p. ni. at Lanca (lo ), was 
11' £3’ SO' 35", whereas it only reached 
that position on the 23d of the same 
month at 10" 55' 35' (,2® ), it follows 
that the Kaicndar r.as 3" 23" 13' 23' 
clow, 1^3'' 58* S’ 27’’ Hindu time), during 
a.Idcli time the Sun would more through 3" 54' 38’, 4, which shews the quantity by which the 
•Ili.irlu Tropical I/)ngitude of the Sun (or the Supplement of the Arc of Ayanansa to 12* at the 
beginning of the year) was too great j and consequently the Ayanansa too little. 


He 

Subtiact eriorof Hindu 'J’ables 
©’s correct mean Tropical Longitude 

At the time of Eclipse 


9. 


from the T.ongitudo found at Article If, page 578 . 11 23 30 38 

" ' • . __ 3 54 33,4 

- . 11 19 35 59,6 

6 

5 19 3i 59.6 


To Torlfy which 

Compute the Sun’s apparent Longitude answering to that above found. 


©’s mean Longitude » . . 

K(|uation of the center • . • 

Notation — 2', 9 

5 

19 

1 

35 

42 

59.6 

57.6 

D’s Iviuetion, 1st part » « „ 

Do. d». 2d part — 2,1 




3,7 

— 5,0 





9 ’» Equation » . . , 




1.2 

^ ’S do, * • ^ ^ 




2,4 

Subtract Nutation and 2d part 

■y’s Eqmtion ... 

5 

21 


4,5 

6,0 

0’s apparent T.oiigitnde at time of Eclipse 
,'i'Jie .same computed by Dominique Cassini 

5 

5 

21 

21 

18 

27 

0,0 

Mifl’trence . 




0,5 


Error of the Hindu 
S'olar tables in time 
.‘.’li. 2-jh. l‘r 23", in 
dcgicfs 5' 51' 3S',4. 


©h rorreeted mean 
'JYopical Eonsitude 
Ss. 19' 35' 39', e. 


San « appamt 
Longitude at the 
tune of Eclipse. 
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How fo express the 
Sail’s Sidereal Lon- 
^uude according to 
Hindu account, 


Sun’s Madhyirna 
Graha IH 47' -41'^, 
Ravi Sayana O'* 

V3" uncorrected. 


T^#* error in the 
Hindu Sol-ur Titles. 


Ne apology I conceire, need be offered for this difference of 8' in the Sun’s apparent Longitodej 
at the time of the Eclipse, considering that of the processes through »hicli they hare been res- 
pectively elicited, and the remoteness of the Epoch. 

To find the Sun’s position in the Hindu Sydereal Ecliptic, and his distance from the Eiguinoe- 
tlal point at the time of the Eclipse consistently with the Hindu Solar Tables, 

VI. Since according to the Indian computation hy means of the Ayaitansa, the Sun’s mean 
Longitude on the 13th Vaisaclia, at 11'' -ii' 12* p. m. (Art. I\0, was supposed to be 

s. * ' * 

(Art. II) . . II 23 30 37 
12 

His distance to the Vernal Equinox was - - - 6 2Q 23 

And as the Aranansa fer the beginning of that year was (Art. II) 18 17 4 

His supposed place in the Sidereal Ecliptic should have been ~ 11 47 41 

which will be better understood by referiiog to the Type. 

T Equinox. ti 

1 o , : 

; ir 47' 41’ ; e* to' ea* \ 

• Maclhyama Graiia. i Ravi Snrana. ■ 

IS* 17’ 4" 

Ajanansa. 

Co.SCLCSiON'. 

VII. It follows from this research, that if the Sun’s mean Lengitude had been rightly expressed 
in the Hindu Tables (even if no other cause bad interfered, such as that of the time occurring 
during the night; the Eclipse could not have occurred at the predicted time ; because (hat one 
should haye been possible on the 13th of Vaisacha, the Sun’s Longitude should have been 11 19 
SO' on that day at 44' 15’ 30" after Sun rise at Lanca, as we have seen at Article V, But the 
ftrla or weekly day on which the European Catalogue states the Eclipse to have occurred, cannot 
be changed in consequence of any by'pothesis in the error of the Hindu Kalendar, and since 
Monday the 19th March, is that indicated by the former, Monday the 13th Vaisacha (Tamul 
Chaltrara’) has been well expounded ; from which it follows, that the error lies in the Hindu 
Solar iablcs, and not in the Kalendar. 

If therefor; the Sun’s Sydereal Longitude be proposed, and the Hindu Solar time be known, 
and if the Cliristian corresponding Epoch is to be deduced therefrom (w'hich can only be 
done by referring the Sun’s place in the Sydereal to the European Tropical Ecliptic) the proposed 
Sydereal Longliuue must first be corrected. 



( 2S1 ) 


Cass ahere the Sun’s apparent Longitude is found recorded on an Inscription', 

For instance, let it be supposed that the Sun’s apparent Longitude in the Sidereal Ecliptic 
13’ "O' 41" was found recorded on an inscription, avitli the year 2382 of the Cali yug, which 
reduced to his mean place would be 11* 47' 41* (Article VI), if we compute the Ayanansa for the 
beginning of the said year, it will be — IS’ 17' 4* (Article in’), and if we equate the time of 
beginning of that year, we shall find the error of'the Hindu Tables to be 3° 54' 33*, 4 (Article IV), 
therefore • / • 


FrOBi the Sun’s mean Longitude 
Subtract error 

Corrected Madhyama Graha' 

Which subtract fre^Ajanan-a 

Jtai'i Suyana or distance to Equinox 


Sun’s Tropical mean Longitude corrected 
And if we conrert the same into time by rc-rersiag the process 


Sun’s mean Longitude 1st January A. A. C. 720 

70 dajs 
S do. 

0 hours 
4 g ndirjtes 
8 do. 


11 47 41 

3 54 33 


. 

7 53 3 

- 

13 17 4 

* 

10 24 1 

12‘ 0 0 0 

- 11 19 35 59 

for using 

the Tables, 

s. 


9 

2 26 25 

O 

8 59 43,1 

• 

7 53 6,6 

• 

14 47,1 

• 

1 3S.0 

• 

19,4 


Time ejpoBuded 19(h Jdauh at 6’’ 4S' p. m. 11 13 36 0,1 


■which is the same as was originally proposed, within a trifiiiig fraction of time, the latter Lon, 
gitude being 1* greater. 


POSTSCRIPT. 


I intended to hare confined this paper to the preceding psg’s: but having communicated to a 
learned friend the fo'Iowing computations of the error of tlie Hindu Solar Tables, as derived from 
the Solar Kaicndar at the end of each Quadrant of the Ayanansa, when taken in its fictitious 
form (such as it now obtains among Native Astronomers), he was of opinion that these should not 
be withheld, because if any modern Ji/aulish Sastra should ever be quilified to read this work, 
he would find theieiaa clear proof of the absurdity of the system to vi hich they are all so generally 
attached. (*) 

I shall therefore give the calculations of the place of the fiist point in the Hindu Sydereal 
Ecliptic, in the Tropical one at the end of each Fadah of the Ayanansa, udng the formula:, an 
account of which was given in the body of this Appendix; and deduce tho error of the place 
assigned to the Sun when in the saul points by the Hindu Solar Sydereal Kaleadar, in the raraner 
that was adopted in the preceding Exampbs. 


TTie coirvene of tl«’ 
preceding prupjv, 

SiUUU. 


(*) See the Diagram at the lop of page 217, 
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Case 1. 

To find the Tropical LonjUnde cf the first point in the Hindu Sjderea! Ecliptic at the end of 
the first Padah of the A} aiiani-a, rrliich falls at the expiration of the ISOOth year of the Cali yng, 
answering to A. A. C. 1301. 

The formula for this case will be 

d.iy 

T — (SnC-}-A-}-m a) -}-dx (Prop. II.) 

1301 

1700 where tiC =: 30. S 7' 20' 4', A = 7' 12'. ra rz 1. 
ma — 4' 24', 04. 

SnC+A-f ma = 3" 40' 13’ 30'. 

Ajanansa. Tropical Longitude of y', 

a / tf ^ ""o 

Table XXXV, 27 0 0 l’2 0 

do. XXXVI, 27 0 37,5 27 

37,5 11 3 

answering to 15' 12’ of time rr dt. 

And if we expound the time of commencement of the ISOlst year of the Cali yuj by the rules 
which were giren in the Key to the Madhyama Saura mana, it will be found to fall on March the 
3d, at 2S' 3S' 45' after Sun rise, under the Meridian of Lanca = /3. 

Opep.ation. 


(30)01 


«. T. f. 

iS ~ March 3 23 38 45 from (7) rise. 

l'’-f-SnC-j- A-f ma = . 4 40 IS 3C 

Suni in Hindu guddi.as, Ac. S S 52 2] 

do. ill Euiopeaii hours, Ac. b 3 
— II —6 


, .vi.. u S 32 50,4 


7 21 32 50,4 p.m. 
L — 4 54 12 


7 16 38 44,4 
+ dx + 15 12 

Time equated, Meridian of Paris, T = March 7 16 53 56,4 p. m. 
For the Sun’s moan Longitude by the European Tables, at the equated instant of time. 


Pjy IpbU' TJT. Q's mean Lorgilude 31st December A. A. C. 1302 
O's uicaii motion for GO da_ts, or Mrrch 7lh 

do. for 16 hours . 

50 minutes 
3 do. 

60 seconds 

6 do. . , 

G’s mean Ixingitude at Equated time 


F... 


■•■fr • t r,' - ^ ""opcan Avanansa 
aifenng only 0 ,1 Lom the Hindu iyanansa, 


s. ’ ’ 

- 8 27 15 12.2 
2 5 3 9,3 
39 25*5 

2 s'2 
7,4 
’ 2,1 

2 

11 2 59 59,9 

12 

0 27 0 0,1 
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Fer the error of the Hindu Solar Tables, 

By the Hindu Kalcndar the Sun is 
supposed to hare entered the Sign V' 
on the 3d March A. A. C. 1301, at 5* 

27' 30" p. m. (1° ); at Lanca; and the 
Sun’s Longitude on the 7th of the same 
month was 1 1’ 2* 59' 50".9 at ai" 4S' 

S'' p. m. also at Lanca. The error of 
the Hindu Tables was therefore 4* 3G' 

49", 6 in j>l!ts, which is to be subtracted 
from the Sun’s mean Hindu Longitude 

in order to hare the true one at the time referred to. 

Case 2. 

The same for the commencement of the 3601st year of the Caii yuf, answering to A. D. 499, 
when the Ayanausa completed its second Padah. The foi inula being the same as in the pre. 
ceding case. 

1700 

^ . nC = 12. ma = 4' 24’, 04. SnC-f-A>f ma = 1' 23' 12’ 24^ 

(IS)Ol 

Ayanan'a and Longitude 
liy both Tables = 0 ; therefore dx = 0. 

And expounding the time of commencemeni of the Hindu Solar year ns usual, we have 

e, V. r. 

P March 19 6 8 45 
l<ay-j-SnC+A-{-ma= . 2 28 12 24 


Sura, Hindu time . 

21 

34 

21 

2 


21 

13 

iT 

27,1 

— H , 

— 

6 




21 

7 

44 

28 

— L . 

— 

4 

54 

12 

Equated time at Paris, T = March 

21 

2 

50 

15 


For the Sun’s mean Longitude by the European Tables. 

• / ir 

Table LIT, O’s mean Longitude 31st December A, D. 498 . 9 11 1 54,9 

0’s motion for 80 daj s or 21st March - • 2 18 51 0,4 

do. for 2 hours . > • 4 55,7 

SO minutes . . - 2 3,2 

10 seconds . - - 4 

5 do. ... - 2 

Q’s mean Longitude at Equated time :::: 0 0 0 0,8 

differing only 0",8 from the Hindu Ayanansa, 


lo 


C. T. T. 

March 3 28 38 45 from O rising 


— 15 


Remainder in Hindu 
guddias, Ac. 

do. in European hoars 

Oo 


Lanca, 


3 

13 

38 

45 

3 

5“ ‘ 

27' 

30' 


H. 


// 

7 

16 

53 

56 

+ 

4 

54 

12 

7 

21 

48 

8 

3 

5 

27 

so 

4 

10 

20 

38 

i 4° 

SO' 

■ 49' 

",6 


End of the second 
Quadrant, 



End nf the third 
Quadrant, 
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G. T. r. 

March 19 6 8 45 from © rising. 

— 15 


20 


For the error of the Hindu Solar Tables. 

By the Hindu Kaleodar the Sun Is 1“ 

supposed to hare entered the Sign y on 
the 13th March A. D, 499, at 20' 27' 

SO" p. m. at Lanci (!'> ), and the Sun’s 
Tropical Longitude was 0* 0“ 0' 0" on 
the 21st March at 7' 44' 27* p. m. also 
at Lanca, by the European Tables, 

The error of the Hindu Tables was 
therefore 2* 2S' 4*, 8 in plus^ as in the 
foregoing case, and is therefore sub. 
tractive of his Hindu Longitude at the time referred to. 

Cask 3. 

The same for the commencement of the Hindu Solar year 5401 of the Call yug, answerioj to 
A. D. 2299, w'hen the Ayanansa will complete its third Quadrant. 

In this case the formula becomes 

T nz 2 "i* 1 (5nC D ma) — Jx, 
nC = 4, m==.99. ma = 99X1* 24p,01 = 75 15» 40P. 

SuC-fB-t-aia « 43s 4St 4Sp. B = 75 12» 52p. 


do. in degrees 


IS 

51 

8 

45 

i6 

20“ 

27' 

lo^ [ 


n. 

/ 

u 

21 

2 

50 

15 

±_ 

4 

51 

12 

21 

7 

44 

27 p 

18 

20 

27 

30 

2' 

11“ 

iO' 

57’ 


2' 

' 25' 

'4~S 


2299 

1800 


(4J99 

Ayanansa and Longitude. 


Table XXXV, 27 0 0 
do, XXXVI, 27 0 37,5 

Difleience 37,5 
ans'.veiirg to 15' 15" = dx. 

And cspoundiiig the commencement of the Solar year as usual, we shall find 


C. T. F. 

[i = April 3 43 38 45 
+ 1 clay . . 1 

4 43 33 45 

.-SnC+B+inil = - _ 43 43 43 

Remainder, Ilinilu Time . S' 59 49 57 
do. iu European houis - 3 ‘i.i c5 5a, 8 

~ n —6 

3 1 7 55^ 

L — 4 54 12 

3 13 1 Ir 

— dx — 15 15 

Equated time at Paris, T = April 3 12 43 32 
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For the Sun’s Longitude in the Tropical Ecliptic by the European Tables, 





s. 

• t 


Br Table LII, O’smean Longitude 31st December A. D. 2293 . 

9 

24 4S 

36, i 

G's mean motion for 9J days, or 3d April 

• 


2 

31 39 

54,7 

do. for 12 hours 

• « 

• 


29 

34,2 

46 miiiutes 


• 


1 

53,4 

32 seconds 


- 



Jl! 

Q’3 mean Longitude at Equated time 


0 

20 .59 

59,8 

difi'eilng only 0*,2 from the Hindu Ayanansa. 






For the error of the Hindu Tables. 





By the Hindu Kalendar the Sun, it is 1“ 



(r. 

V. p. 



April 


• J 

45 : 

from ( 

supposed will enter Alesha y on the 


— 

15 



3d Apiil, A. D. 2299, at 11" 27' 30* 


3 

28 

5S 45 


n. m, at Lanca ; and the Sun’s Longi- 



11" 

27' uO" 

p. m, 

2* 



II. 

/ u 


tude on the same day at 17‘ 40' 41'' 

Paris, April 

3 

12 

40 S2 


p. ni. was 26’ 50' 59", 8 also at Ijunca. 


+ 

4 

51 12 



Lanca, 

o 

17 

40 44 


The error of the Hindu Tables will 


3 

11 

27 30 


therefore be 15' 19'’.7 in ji/us, and as 

Error in time 

0 

6 

13 14 


in the preceding case, is te be subtracted 

do. in degrees 


15 

' 19’,7' 



from the Sun’s mtan Hindu Longitude at the time referred to. 

Case 4, 

The same for the commencement of the year 1 of the Cali yug’, answering to A. A. C 3107, 
and for that of A. Cal. 7201, answering to A. D. 4099, at both of which Epochs the Ayanansa 
is supposed by the Hindu Astronomers, to be in the beginning of its .Irst Quadrant. 

These two cases are to be resolved by means of the formula cxhi)>ited at Propositions II and 
III respectively (page 253), the first being applicable to all years ascending from A. A. C. 
1301 in the first Quadrant, and the second to those desconuirg from A. D. 2299 to 4099 in the 
fourth Quadrant of the Ayanansa. i,*) As both these Epoclis are very remote, the reader may 
not be displeased to find here a last Example of the manner of expounding the beginnings of A. 
Cal. 1 and 7201, 

Finsx Epoch. 


For the value of j3 in A. C. 1. 

By Table VUI, A. A. C. 3000 
Table i, for 100 jeurs, subtract 

Do. for 1 year, subtract 
Initial Root, A. C. 1, sought 


I. 


B. 

c. 

T. 

r. 

135 

58 

45 

0 


52 

5 

0 

i4) 

6 

40 

0 

(1) 

15 

31 

15 

(2) 

51 

8 

45 


Soofa dina, Tuesday : 


■Prcinniiig of (fee Ijt 
and eiitt of Uie 4tU 
Quatliaat, 


l^^tl^p 'ch.A Tal.i 
A. A. C. jl'il. 


(•) Vide Diagram. 
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(o expound v.liich Into its European date, we find by the Sopplotnent to Table V, tliat the Domi- 
nical Letter for A. A. C. 3100, is AG, therefore that for 3101 is II ; and by the Table itself, that the 
102d year of the Cali yu», answeringfo 3000 years, begini on the IGtb February.— But the com. 
mcncemerit of the Hind a Solar years anticipate only 0 days in 1000 rtfcending years (vide Tables}, 
therefore referring to any perpetual Kaleudar with the Dominical Letter B, about the IQth of Febru- 
arv, we find Tuesdnij the Sooia dina, to fall on the 15th February. Hence the value of fj in the 
formula is, February ISlh, 51* S’ 45’’. (*) 

II. 

Expounding now' the formula T rr 3 + 1*'*-'' + 4- A -f- n a) -f- dv, as usual, we have 

SlCl nC=:48. m=l. ma = 4’21'’,0L SnC + A + ma =: 5' 52* 1 4’ 48'. 

1700 

A r; 7’ 12'. c. v. p. 

(43) Cl /^ = February 15 51 8 45 from 0 rise. 

A V anarsa. 4-1 ^ay SnC A -j- ni l — G 52 14 48 

Table XXXV, 1- 2 r 0' 0’ 

do. XXXVl, 1 21 1 14 Hindu time . 22 43 23 33 

Diiference 1 14 European time - 22 17' 21' 25", 2 

answering to 30' 20" of time = dx. — 11 . C 

12 

1 24 0 22 11 21 25,2 p. m, 

■ — L - 4 54 12 

Longitude 10 6 


Equated time, Jlcridlan of Paris, T = February 22 6 57 33 


For the Sun’s mean Longitude according to the European Tables. 


22 43 

23 

1 1 

22 17' 

21' 

25", 2 

_ C 



22 11 

21 

25,2 

— 4 

54 

12 

22 6 

27 

13 

+ 

30 

20 

22 6 

57 

33 


Tr.bln T.Tf, O’s mean I.onaitude 31st December A. A. C. 3102 . 8 13 28 30,6 


G’s mean motion for 53 days, or 22J February 
Do. 6 honi s 

57 minutes 
S3 seconds 


0’s mean Longitude at Equated time 


1 22 14 21.5 
14 irj 
2 20,4 
1,3 

10 6 0 0,9 
12 

1 23 59 59,1 


European Ayanansa » - 1 23 59 59,1 

diilei'ing only from the Hindu Ayanansa by 0",9. 

HI. 

Now this Supplement of the Sun’s Longitsde atroiinEng to 1’ 23* 59' 59',!, or say 1' 2 4’, one 

(♦) T!ie r.T'.i jug is vulgarly supposed to begin on a Fridaii, but it is to be iciaemkered that, in order to make 
its corin.i'aceincnt fall aiih fre beginning of the week, as it was than reckoned, a Cshepa of 2d. Eg. 51v. lap. wai 
added to the Ahavgana, (Vide Key to the Madfejaiaa Saura M.ina, page 10.) 
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half of Mlilch is 27’, shews that whereas the Tabular Ayanansa goes on iocreasiag Cand its 
Supplement decreasing) from A. A. C. 1301 to 3101, the Epicircular on* has a contrary progress; 
so that whateTer riew ancient Astronomers may hare taken of that Element at the time referred 

to, it is certain that their modern successors would equate it into 27’ 27" *■= 0. 

In order to deduce the error in the Sun’s mean position which would result from such a theory, 
we are not therefore to confine ourselves to a comparison of “ what the Sun’s Longitude is sup. 

“ posed to be and really is at the given instant at Lanca,” as we have done hitherto ; but we 
are also to account for 34° of Ayanansa, rejected by the absurd system of Libration, which 
answer to 34' IS" 52' 22'' of time. 

IV. 

For the error of the Tables, 

Now by the preceding operation it 
appears that by the Hindu Kalendar, 
the Sun entered Mesha Y' on the 15th 
February at 14* 27' 30* p, m. at Lanca 
(lo ''j in A. C. 3101 ; and that the 
Sun’s Tropical Longitude according to 
the European. Tables was 10' 6’ on th« 

22d February at 11* 51' 45' p. m. also 
at Lanca {i] the first part of the error 
of the Hindu Tables is therefore 6" 47' 

34", G, and the second 1' 24*, amounting 
in all to 2' 0' 47' S 1",6 In plus, as before, 
by which the Hindu Astronomers of ancient times, (or rather some more recent specalator 
deceived at the time of observation by the effects of the Solar Equation and the nutation of the 
Earth’s Axis, which he could not otherwise explain) would have mistaken the Sun’s position 
relatively to thu Equinoxes, at the commencement of the Cali yug ; a supposition wholly untenable. 

Second Erocu. 

I. 

The same resolution for the beginning ef the 720lst year of the Cali yug, answering to A. D, 2,1 rpoc-h, A. C. 

7201, k. U. 4090. 

4099. 

The formula in this case is T =: — (SnC-fB + mal — dx. 

Proceeding as usual for the value of 0 by means of Tables I and VII, we b. g. v. p. 

shall find the initial root for A. C. 7201, answering to A. D. 4099, to be (0) 21 8 45 

and the Soota dina - • Sunday. ,• 

to expound which the Dominical Letter raay be found as fellows : 


( 1 “ ) 

H. ' * 

February 15 51 8 45 from © rise. 

— 15 


Hindu time 

15 

36 

8 

45 

February 

15 

14 

'TT 


(2«) 







H. 


« 

February 

22 

6 

67 

33 


+ 

4 

54 

12 

February 

£2 

11 

51 

45 


15 

14 

27 

SO 

Error in time 

6 

21 

21 

15 

do. in degrees 

6° 

47 

34 


+ 1’ 

21 

0 

0 

Total error = 2 

0 

"47 

34,6 
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ir. 

The scries in Table V, part 1, extends only to A. D. JOOO ; but that which we want, >S it 
refers to the Julian Kaleiular, may easily be tleducccl fiom that Table, by extending it to the 
given year: a process which hardly requires two minutes of time. In this mamier the Dominical 
Lf tiers for A. D. 4100 will be found to be C15, and that for tlie preceding jear, cow wanted, D, 

For expounding the Soota dina, Su«(/«jy, into its lluropean date, we find (enguing as we did in 
the preceding article) that in IJOOO jears descending, the beginning of tiic liindu Solar year 
retards 17 days In the European coriesponding Julian vear. Bat in A. I). -COO it begun on the 
Slst March ; adding therefore 17 da\s thereto for the year concunlng with A. D, 40 ;0, and 
then adding again a day (nearly) for each century, we are sure to find the beginning of the 
7i01stof the Cali yug (A. D, 4099) about the 18th April. 

Referring therefore to the Ivalendar with the Dominical Letter D, we fi;id that Su7lda^, th« 
Scofa diiia, will fall on the 19t!i April A. D. 4093. 

The value of 3 will accordingly be, April lOth, 21' S' 43*. 

IK. 

To expound the formula we hare, therefore, 

40D9 nC==2Z. m = 09. m a= 90X 1’ 21.a,04 =;7s 15v 40p. 


1800 






SnC-}- B-j-ra a = 24 55s 50v 0t>, 

B =7s 12» 52p. 





(22)09 






A\anan«a ant! Longitude. 






s. • ' ' 



G, 

T. 

1 ». 

Table -X'CXV, 1 24 0 0 

13 = April 

19 

21 

8 

45 

do. XXXVf, 1 21 111 

-j- 1 day . 4 * 

1 




DJffrtnro 1 14 


20 

21 

8 

45 

answering as before to SO' 20" of time i^dx. 

— SnC + B+ma - - 

- 2 

55 

50 

0 


Remainder, Hindu time 

17 

25 

13 

15 


Do. European time 

17 

10 

7 

30 


— H 

— 

6 





17 

4 

7 

SO 


— L 

— 

4 

54 

12 



10 

23 

13 

13 


— dx 


— 

30 

20 

Equated time, Meridian of Paris, T *=» April 

10 

22 

42 

58 


For the Sun’i mean Longitude by the European Tables at the Equated time. 

IV. 


?• « 

By 1 able LIT, Sun’s mean Longitude olst December 4098, . 10 8 35 17,9 

ban’s taeaii mo:iou for 106 days, or 16ih .\pril - 3 14 28 43,0 

22 houis - . 54 l:c,(5 

42 minutes - 1 43,5 

i8 seconds - - 2,4 

^ Sun’s mean Longitude at Equated tint* 1 23 £9 59,4 

differing only by 0*,6 from the Hindu Ayanansa, 
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For the error of the Hindu Tables. 


By the Hindu Kalendar the Sun is 

lo 

April 

c. T. r. 

19 21 8 45 from © rising 

_ 15 


19 6 8 45 

supposed to enter Meslia Y" on the 10th 

April 

19 2 'll 30" p. m. 

April at 2" 27' 30" p. m. A. D. 4099, at 

Lanca, and the Sun’s Tropical Longi. 

Jo 

April 

H. ' * 

16 22 42 58 p. m. 

-f- 4 64 12 

tude was found 1’ £4° according to the 

European Tables on tiie 17th April at 

April 

17 3 37 10 

19 2 27 30 

Error In time . 

1 22 50 20 

3’’ 07' 10" p. m. also at Lanca. 

in (h*::rcos 1“ 55" 

Error of A^anan^ia 1* 24 0 0 


Total error 

1 25 55 24,9 


Now as the Avanansa goes on increasing in the Tables with a contrary Sign from that which it 
had at the preceding Epoch, whereas according to the Libratory doctrine it decreases from A. D, 
2-09 descending until in A, D. 4099, when it becomes equal to zero, making the Ayanansa 64“ 
equal to -f- 27* — 27" = 0, it follows that the error of the Tables deduced from this operation 
amounts to 1* 55' 24’, 9 in its first part in minus, and consequently is to be added to the mean 
Hindu Longitude; and in the second to 1’ 24* also in minus, therefore the whole error is 1’ 25’ 
65' 24', 9, which was to be determined. 


t i ■ ■ i ■ 


END OF APPENDIX 11. 







APPENDIX III. 

TRACT ON CHRONOLOGY, 

IViih directions for referring dales recorded in any of the three 
principal Hindu Styles^ to corresponding ones of any 
eeras registered in the annexed Chronological 
Table : xeith an account of the ancient 
and modern Jemsh years. 
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APPENDIX III. 

A Skclch of some of the prhKipal ASras and Periods of ancient times, referred to in. 
Chronology ; with directions for finding the corresponding years in each of them, to, 
any year proposed according to the Hindu styles of the Cali yug, Vicramaditya, 
and Salivahana. 

In publishing this short tract, which merely consists of extracts from books on Chronology, 
I am far from imagining that I present any thing new to the attention of the learned reader: but 
the experience of thirty years in India has taught me, that let works on such topics be erer to 
common in Europe, they are seldom, and in many cases, no where to be found when wanted in 
this part of the world. 

If any thing could excuse an Indian author for haring failed in point of accurate reference, or 
presented under the garb of norelty, a piece of information which may perhaps be found in erery 
library in England, it would certainly be the penury of books on the sciences here complained of. 
Indeed it has come to my personal knowledge in another path of research (independently of the 
origin of the third Memoir of this collection), that the greatest Geometer that came to India since 
the diiys of Mr. Robins, (*) was frequently reduced, in order not to interrupt a work which will 
transmit his name to posterity, to analyze Problems, and construct Tables, which had beem 
resolved and constructed more than a century before his lime. 

To return to our subject, I thought that my task would remain incomplete if, after haring 
explored the principal Hindu doctrines which relate to time, I were not to furnish some meanc 
for referring them to accounts probably equally ancient, and certainly much better known to th» 
generality of readers. I trust, therefore, that the present endeavour to collect in a small compass 
a. fevT of the leading features of ancient Chronology, will not be deemed (at least by my Indiaa 
readers) a useless increase of this volume. 

Extracts, S;c. 

The words jEra and Epoch generally mean the same thing in Chronology. Sometimes 
Iiowever, Epoch is specially used to designate the particular time of an event, without reference 
to any Mta : we find it also employed in the sense of the beginning of an iEra, 

(») The laic Lieut. Ciilouel ■VYilliaiii Lambton, Superintendent of the Grand Tiigonametrical Survey of lodij, 
to whom the. author was, during several years, an assistant. It is also related of the late Mr. Aedrew Scott, that 
whilst in the Northern Circars, and wailing a Table of Logarithiiu, he found no stut ter way to procure one, ihai 
to construct it himself. 



The Julian periud. 


Solar Cycle. 

Metnnic ur Lunar 
Cycle. 

Iiidictics. 


Mundane JEr». 


Cali ynj. 

^laofXabnH.'issaar, 

Olympiads. 
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In order to reduce the Tirlous accounts of time which hare been usedbjr mankind to a comraoa 
icale, a period of years was invented which, commencing before all known Epochs, involves them 
all. Such is the Julian period, invented by Joseph Julius Scaliger about the middle of the XVlth 
century. 

Of the Julian period. — This period is a series of 7980 yean, arising from the multiplication «f 
the Cycles of the Sun. Moon and Indiction ; or of the numbers 2S, 19, 15 ; its Epoch commence 
ing on the 1st day of January of the 70Cth year before the Creation. The Julian period therefore, 
is not yet completed. 

As every year of that period has its particular Solar, Lunar, and Indiction Cycles; and as no 
two years in it can have all these three Cycles the same, any year that can b* proposed is accu. 
lately distinguished from all tlie rest. 

We shall postpone the application of this and following observations to our purposes, until 
after an account of the most useful iEras has been laid before the reader, 

2. The Solar Cycle. — A period of 28 years, beginning with 1 and ending with 23. 

3. The Metonic or Lunar Cycle. — A period of 19 years. It only holds true for 310/g- j'ears, 
because on every 19th year the Moon returns near an hour and a half sooner, which error in 310^® 
years, amoaiits (o an entire day. 

4. Cycle of Indiction. — A period of 15 years revolving like others, and commencing (by 

anticipation) 3 years before A. D. 0 complete; or 1 current of the Dyonisian account : So 
that if 3 be added to any proposed year of Christ, and the sum be divided by 15, the remainder 
(neglecting the quotient) marks the year of Indiction. The first ludiction was settled and 
agreed upon in A. D. 313. ^ 

5. The Mundane ,ZEra, or Epoch of the Creation of (he Woild. — ^The best authors of Port 
Royal, in whose number was the celebrated Pascal, and Le Maitre de Saci, place that event 
4004 years before the vulgar or Dyonisian yRra. The Jews however, made it 243 years later, 
•r .V. A. C. 3701, which is still the Epoch of their Mundane ,iEra. [*) 

6. The Caliyug of the Indians. — A period of 432000 years, of which 3101 had expired ao 
the 14th March A. D. 1 current. It is taken to have begun oa Friday, the 18fh P’ebruary, 

7. yEraof Nabonassaar, first King of the Chaldeans or Baby lonlans, — Its Epoch is taken to 
fill on Wednesday, 26th February A. A. C. 747. Its year was of 305 days, without any inter, 
calation on the 1th. 

8. Olympiads — A period of 4 years, the first of which began (it is supposed) wdlh the 
nearest New Moon to the Summer Solstice A. A. C. 776, being the 3933th year of the Julian 
period, and 24 years before the foundation of Rome. The best Chronologists have computed 
that, the Isl year of the 195th Olympiad coincided with the 1st year of Incarnation, consequently 


(*) Viile Noteal Uie end of tkis Appeudiz. 
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the 5th jear of Christ ans-vers to (he 1st of the 196th Olympiad. The Ofympiadic yeftis 
began with the Summer Solstice, or rather on the 1st July, so that the six first months of any 
year of Incarnation answer to one year of the Olympiad, and the six last to another. — The last 
of these periods was the 401th ; and corresponded to A. D. 440. 

9. Indian F icfumaditya - — An Indian Prince who is supposed to have ascended the throne 
67 years before Christ. In the northern parts of India, instead of numbering their Luni-solar 
years from the beginning of the Cali yug, the Natives count them from the accession of Viera, 
maditya. This denomination however, makes no difference in the construction of the Luni.solat 
year. 

10. Cezarian of Antioch.— Kn Epoch established by the inhabitants of (hat town, in com- 
memoration of Cezar’s victory at Pharsalia, A. A. C. 47. The Syrians made it begin in the 
month of August, or on the 9th Sextilis of that year (as it was then called), in which the 
Greeks differed : the latter fixing it on their month Gorpiceus of the preciding year 705 of Rome", 
or A. A. C. 48, being the Ei'och most generally used. 

11. Iberian or Spanish This y£'ra, which is grounded on the Julian Kalendar, owes its rijfe 

to the conquest of Spain, which was achieved by Augustus in the year 715 of Reme, but its 
fictitious Epoch dates from the 39th year before Christ, beginning with the Ist January of the 

nsuing year. This .-Era was long used in Spain, Africa, and the Southern Provinces of France, 
and was finally abolished in A. D. 1415. 

12. Indian period Gruhaparivrithi, of 90 Solar years, used in the Southern Provinces of the 

Peninsula of India It is stated to be constructed of the sum of the products in days of 15 

revolutions of Mars, 22 of Mercury, 11 of Jupiter, 5 of Venus, 29 of Saturn, and 1 of the Sun. 
Its Epoch is A. A. C. 24. Its years vary by a few hours. 

13. Of Constantinople In that period the first year of Incarnation falls in 5509, and answers 

to the last year of the 195(h Olympiad. — This account subsisted as long as the Greek Empire, 
and the Russians preserved it until the reign of Peter the great. The years of this .Era are 
either Civil or Ecclesiastical, the first begins with the 1st September j the second sometimes on the 
21st March, and at others on (he first April. 

14. Of Alexandria The first year of the Incarnation answers to the 5503d ef that period. 

It was followed by several of the General Councils, and used in some of the most ancient com. 
pufations. Like the preceding account, it is supposed to refer to the Creation of the World, but 
assigning a different Epoch to that event from other accounts. 

The Mundane Era, called that of the Greeks, is the same as that of Alexandria. 

15. Ecclesiastical of Antioch — The Ist year of the Incarnation was taken to correspond to 
the 5 493d of that period j retarding the Epoch of the Creation by 10 years more than the 
Alexandrian account. 


lodian .£ra «f Vi- 
cramadil^a. 


Cezarian ef Aati- 
«cfa. 
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Indian Grabap.ari- 
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A3rn of Consfauti- 
uoplc. 
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The first, 
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16. The Indian Vrihaspaii Chacra^ or Cycle of 60 of Jupiter’s years. — This Cycle is constructed ^ 

on the hyjiothesis that a reToIntion of the Planet Jupiter, is equal to 12 of its own years, and 
consequently 5 reyoluliona to 60 Vrihaspati years. — These kind of years (if they eve^were) 

are no longer used as an immediate measure of time ; but as each of these bears a specific name, 
they serTe for giving a particular designation to every Solar and Luni-solar year during its scope 
of 60 years, after which the series begins anew in the same order. la the Northern Provinces of 
India, when Astronomers compute the succession of these years, they refer still to the revolutions 

of the Planet; inconsequence of which, one year is expunged cverv 8Gth Solar year, But the 

Tellinga Astronomers make no difference between the rrih.aspati, and Solar years, and conse. 
quently expunge nothing ; so that their years correspond to a different point of the Cycle, or 
Chacra, and bear a different name. 

The year current of the Chacra on the first year of the Christian .Sira, was Sadharana, th* 

4'Uh of the 53d Cycle (vide Postscript to the third Memoir.) 

17. Of the Se/eucit/is, of which there are two. — These periods arc also called of the Sj s' a- 
Mucedoniant, because they originated with the successors of Alexander the great. 

The first iEra of the Selcucidas lakes its rise from the death of Alexander, i. e. A. A, C. 223, 

It was little used. 

The second has its Epoch 12 years later, and therefore dates 311 before Christ. It answers 
to the year of Rome 442, .nnd its years are Julian, This /Era lias been much in use among the 
nations of the Levant, aud is still followed by the Catholics of Syria. Ths. Jews, after their sub. 
jeciion to the Kings of Syria, adopted it, giving it the name of Tavik.Dilcarnaim (the /Era of 
Bargains), because they us( ditin their commercial transactions, ‘■ 

The /Era of the Sclcucida;, is still in use among the Arabs. Jlfragan made its year begin on the 
1st September, but Albaiegni on the 1st October. 

IS. Indian /Era of Aat/o«/i«n«. — The name of a Prince supposed to be born 7S years after 
Christ, and a descendant of Vicramadifya, of which some account is given at article 0 — This 
,/Era serves to number the Solar years by a shorter account than from the Cali yug ; in the same 
manner as the jEra Vicramaditya is used for the Luni-solar years. The Solar years expressed 
from the birth of S alivahan a s.re called Saca, 

19. Of Dioclesian or the Martyrs ^Tiiis .Era owes its rise to the elevation of that Emperor 

to the throne. It is called of the Martyrs, on account of his persecution of the Christians. Its 
Epoch is A. D. 234, and its year begins on the 29th of August. The Era of Dioclesian is still 
used by the Coplhs and Ethiopians. 

20. Of the Hejira An /Era followed by the Mahommedans all over the world : its years are 

Lunar,andof 354 and 355 days, as theyare common or intercalaries. It hasaCycle of 30 years. 


•f the nejira.' 
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fifv mot which ^ always of 355 days. Its Epoch is the l(5th July 822, but according to most 
Arabian Astronomers the 15th of the same month. 


21. The two Persian .Eras !« That of Vezdegirdlll, King of Persia. 2» Th&t ot Maleck 


Share Dgdal.ul.deen, Sultaun of Korassaan. 

The Yeidegirdic. — The Epoch of this jEra refers to the accession of that Prince, which 
took place on the 16lh June D. 632; ten years after that of the Hejira. The years of thia 
jEra were rague and of 365 days, and the months of 30 ; but at the end of the month Aben it 
was customary to add 5 days ; svliich intercalations the Astronomers only introduced at the end 
ef the year. This style was followed in Persia until it was reformed, and superseded by, 

The Dgelalean. — Maleck Shuts DgeluLul.deen reformed the Yezdegirdic Kalendar in the year 
of Christ 1079. Haring assembled a council of eight Astronomers for that purpoie, they deter, 
mined that the Vernal Equinox should be fixed on the 14th of March. They maintained the 5 
intercalary days or Epagomcnes which the Yeidegirdic had borrowed from the Egyptian year, 
but during 6 or 7 periods of four years (*) they found it necessary to introduce a sixth Epagornttij 
as an incidental Equation, after wliich periods the intercalation of the 3th day would only take 
place erery five years. 

The Persian Tropical year consi-^ts of 365' d* 40' 15' 0’’ 43*', which period brings back the 
Equinoxes .and the Solstices on the same dajs of the year, better than the Gregorian revolutions. 

The Dgelalean^ or Mulalean style (as it is sometimes called) is still in use in Persia, 
Although it be not noticed in the Table of Epochs inserted in this article, it may be useful to 
find here the names of the Persian months and days. 

The Months, 


1 

5AsrudIa,or 


1 Merded, or 

1 

« Aphriidin.meh, 

Z) 

< Mordad.nieh, 

• 

5 Ardiha^hf, or 

6 

Shiihirrir-meh, 

iL 

« Ardisaslit.meh, 

7 

Mehar.meh, 

3 

Canli-meh, 

8 

Aben.meh, 

4 

'I'hir.meh, 




Adar.meh, 
Di-meli, 
Bchen.ineh, 
t Aflirer. or 
< Assirer-meh. 


The 5 Epagomenes In the common, and the 6, in the redundant years, are called Musteraca. 


The Persians do not divide the month iuto weeks, like other nations, but they give to each 
day a specific name. 

Names of the days. 

Erd, 

Aslitad, 

Osman, 

Raniiad, 

Marasftnd, 

Aiiirati. 

lusieracdj or Epagomenet. 
Ahnoud, 

Ashnoud, 

Esphendarmer, 

Vahest, 

IIcshouQcsh. 


'1 

Hormozd, 

13 

Tir, 

251 

£ 

Behman, 

14 

Dghinush, 

26 1 

3 

Ardabshesht, 

15 

Dibameher, 

17 

4 

Shaiirar, 

16 

Meher, 

2H 

r, 

Esphendarmod, 

17 

Souroush, 

29 

6 

Rhordad, 

18 

Resb, or Roush, 

30 

7 

Murilad, 

19 

Ferardin, 

A 

S 

Dibadur, 

20 

Beherara, 

r 

9 

Azur, 

21 

Ham, 

2 

10 

Aben, 

22 

Bod, 

3 


Khour, 

23 

Dibadin, 

4 

12 

Mah, 

24 

‘ Din, 

5 


The two Persiaa. 
The Terdegirdie. 


The Dgelalean. 


(*) I can find in aa book which of the two aamberi was used. 
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JEmof Parucranii, 9,1. o( Farasurama , — An account of time used io tliat part of the Peninsula of India 

called Mala^ala by the natires ; extending from Mangalore, through the Prorinces of Malabar,. 
Cotiote, and Trarancore, to Cape Comorin. It derires its name from a Prince who is supposed 
to hare lired in the year 1176 before Christ, and wlio was a great encoura ger of Astronomy. 

Dr. Buchanan states that the inhabitants of Ma’ayala reckon time in Cycles of 1000 years 
from that Epoch ; and that their year begins when the Sun enters the Sign Canya rr^ (Virgo) : 
answering to the Hindu Solar month Aswina (Tainul Paratasi) ; and furthermore, that ia 
September A. D. 1800 there were two Cycles and S76 years expired of that Aira, the year 
commencing, being the 977th of the 3d Cycle. 

As the Christian year 1800 answers to the 4002d of the Cali yug, and 172? from the birth of 
Salivahana current ; and as by these accounts, which represent the same year, the new year 
began on Thursday the lOtli of April (see General Table P, it follows that the Sun will have 
entered Canya rrj on Sunday the 14th of September ensuing. (Page 14, and Table III). 

The concurrence is therefore as follows : 

The commencement of the 977th year of the Sil Cycle of Parasurama, answers to the 1st 
Aswina (Taraul Paratasi) of the 4902d year of the Cali yug or 1723 Saca ; and to the 14th 
September A. D. 1800. 

From what has been stated it also results, that the number of years of the JEra of Parenu^ 
rj,ma expired on the birth of Christ, are 117G, and that the 1177th began on the 1st of Aswina 
A. Cm. 3102, answering to the 17th of August A. D. 1, Julian style. (Tables V, 2d part, and 

VII). 

And lastly, that the Epoch fell on the 7th August of the year 3537 of the Julian period, 
answering to the ISSOth of the Cali yug. 

JEra of tht tBcleit 23. The ancient Jezeish jpra Although the two yEras of the .Tews, and the Limi-solar 

Jawi. 

year of the Ancients (as given by Montucla in his History of the Mathematics, without men- 
tioning the name of the nation which used if) are not included in the Table here annexed, yet 
as there are many Jewish tribes under the Bombay Piesideney, who may be supposed to reckon 
time according to either, and as both are very little known to Europeans in this part of India, 
I coneeive that some inentian of these styles Is not foreign to the object of this paper. 

Of the ancient jEra I have not been able to collect any very distinct account ; I understand 
that it is never referred to by Chronologists, but for times before Christ; what follows will 
therefore be sufficient for the present purpose. 

That jEra was composed of Lunar years, reckoned from the Creation, which the ancient, 
well fts modern, Jews place 3761 years before the birth of Chiist. The year was of 
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Lunar months, but originally fitted to the Solar one, by adding 11 and tonetimes 12 days at th* 
end of the year ; but when it assumed a more regular shape, it became embolismic, and subject 
to a 13th Lunar month. The series of these intercalations, howerer, I find expressed no where ; 
but is probably the same as that of the modern Jews. la intercalary years, the month /fdar 
was repeated, being of 29 days in common, called dcfectire; and of 3.0 in embolismic, called 
redundant. 

Again in the dtfectire, Culeu was only of 29 days, and in the redundant Marshercant, was 
of 30. 

The names of the ancient months were the same as the modern ones, the only dltTerence being 
that the old Jewish style begins tlio year with Nisan, and ends it with vJdar ,• whereas tho 
niodern begins it with Tliisri, and ends it with Elul. The ancient Jews made much use of the 
JErn of Nabonassaar, of which some account has been already giren ; and their Luni.solar year is 
still the liccleiiastical cue in present times ; at least as far as regards the season when it begins 
and ends. 

A distinction to be made between the Indian, and Jewish years of both styles is, that tho 
ftinbolismic months of the former may fall on any of the fire long Solar months of the year, 
whereas those of the latter invariably fall on the month of Adar. 

2 1. Of the Mundane JErc of the Jeu:s, aho called the modern . — This is likewise com. 

posed of Luaar years of 12 and 13 months, the intercalations falling on the 3d, 6th, 8th, 11th, 
14tli, 17th and 19th of the Metonian Cycle. The modern Jews pretend that its institution dates 
fiom high antiquity, but most Chronologists affirm that it was unknown before the XIVth century, 
altl;ough some say that it is to be traced up to the Xllh. In Ibis account of time, the whole 
expiied duration of the .'Era is divided into Cycles of 19 years, and of these 198 had elapsed on 
the birth of Christ ; the last of which ended in the autumn of the first Christian year. 

The Lunar months of the Mundane jldi a, walcli bear the same names as those of the ancient 
cne, are alternately of 30 and 29 days: they are reckoned like those of the liejira, to begin oa 
the first appearauce of the Moon after the conjunction. 

■\Ve have already observed that the modern year begins with the month Thisri, instead of that 
of Ab’van, i. e. 6 months later. In embolismic years the month Adar it likewise repeated, but the 
name of the second Adar is changed into that of Ve Adar, and in the order of the Kalendar, is the 
7th of the year : so that Nisan becomes the 8th, Jiar, or Islar, the 9th, and so forth to Elul, 
which (in the supposed case) is the 13th, 

The Civil year of the Jews begins with the new Moon of September, and the Ecclesiastical 
with that of March; the former following the new, the latter the old Kalendar. 

Independently of the modern year being distinguished between common and embolismic, each 
of these distinctions is also subdisided into three sorts, viz. the deficient, the mean, and the 
redundaDt, or superabundant. 


Mundane of the 
Jews, also called 
the iDoilerD, 


C!»=t year of the 
Jewa. 


Both common a«i] 
cm bulisiiiic \cars 
distin.iiishcd iota 
jiclicicnt, uieaii,aiid 
reduiiditut. 



I5i«cardej er i!n< 
lawful daii of the 

#ewi. 
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Hath yfshana, the 
name of the begin- 
niiig of the Jewoh 
jeur. 


How to find which 
is a deficient, mean 
«r redundant year. 


Precept for a con. 
■ton year. 


Precept for an em- 
buliimic year. 


Duration of each. 
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In order to understand how the Jews determine practicallj these different species of years, ft 
is necessary to know that they hare certain discarded days, on which it is not permitted to 
celebrate the great festirals of the year, such as fiasfijr.cffit/, the Tabernacles, and Pentecost, or 
"Whit.sunday ; for when these happen to fall in the common course of time, on any of the unlawful 
days, they are rcspectirely transferred to the next lawful oue. These contingencies are ruled by 
the following two precepts, expressed in a few Latin words. 

Nunquam Kisan in Badu. 

So Nunquam Thisri in Adu. 

Badu expressing the numbers, 3, 4 and 6, and Ada 1, 4 and 6, the prohibited ferla or 
week ly day s. 

Should therefore the new Moon of Nisan fall on the 2d, 4lh or 6th feria, its obserTance is 
forbidden on those days, lest Eastcr-day, which is always kept on the 15th of that Moon, should 
fall on an unlawful day ; those on which the Ecclesiastical year is permitted to begin, being called 
Kebies. 

From the same conception of unlawful days, the rule directs that there should be no obserrance 
of the new Moon of Thisri, which marks the beginning of the Vicil year (called Rosh Ashana) 
v/hen It falls on the 1st, 4th or 6tli feria of the week; for in such a case the festival of the 
Tabernacles cannot be celebrated as usual, and a. Whit.sunday, or Pentecost, is the 50th day 
after Easter, and must consequently fall on the feria next to that of Easter, the holy day alluded 
to is not to be kept on either th« 3d, 5th or 7th day of the week. 

When the lawful day or Kebie on which the year is to begin, lias been determined, the Jewi 
find whether it be a common, or an intercalary year, and at tbs same time (wbichercr of these it 
may prore) whether it be a deficient, mean, or redundant one, of its sort, in the following manner. 

Precept 1. 

“ Subtract the Kebie of the proposed year from that of the following one, and if the latter be 

less than, or equal to the former, add 7 days thereto : and if the remainder be 3, 4 or 5, the 
“ current year is a common one. Furthermore, it is deficient, mean, or redundant, as these 
“ numbers are increasing from 3 to 5. 

Precept 2. 

“ But if the remainder be 5, 6 or 7, then the proposed year is embolismlc. Moreorer, it is 
“ deficient, mean, or superabundant, as these numbers are increasing from 5 to 7.” 

N. B — 1 he three sorts of years of each kind, consist of the follow ing number of days. 

Of the common, _the deficient is 353", the mean 35 P; (he redundant 355 days. 

Of the cmboliiiiii-, — the deficient is 333’ ; the mean 384’; the redundant 335 days. 

Example 1. 

Let the Asha of any proposed year be 3, and that of the following one 7 ; if we subtract the 


Examplei. 



Example], 
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fbrmet fiom the latter, the remalnfler will be 4 ; which, accorellng to the preceding rule, shews 
that the giyen year ii a common one; and of that sort, a mean year, 

Examflk 2. 

But if the Keble of the proposed year be 5, and that of the ensuing one also 5 ; then S-f-T’rrIS ; 

and 12 — 5 — 7, which shews that the current year is eml-olismic, and also a redundant year. 

Q. E. 1. 


Table exhibiting the names of the Jezsish months, and the duration of each sort of years and 
months, zchclher defitient, mean, or redundant. 


1 Common Jewish sears. 

Corresponding 
Juiiau mouths. 

Embolismic years. 

1 Names of 

Jewish months. 

Years. 

Names of 
Jewish 
mouths. 

Years. 

Deficient. 

Mean. 

c 

ct 

s 

ro 

c 

Deficient. 

c 

ft 

s 

Redundant. 


Da>s. 

Oa^s. 

r3a\?. 



Oilvs 

UaVs. 

Da>§. 

1 Nisau, or Abib * 

SO 

30 

30 

March April 

1 Nisan 

30 

30 

30 

2 Jiar, Islar, or 7A\is 

29 

29 

29 

April May 

2'Jiar 

29 

29 

29 

S Sieban, or Sierau 

SO 

30 

so 

May June 

3 Sieban 

30 

30 

30 

4 Tharauz 

29 

29 

29 

June July 

4 Thamuz 

29 

29 

29 

5 Ab 

30 

30 

30 

July August 

5 Ab 

30 

30 

30 

C Klul 

20 

29 

29 

August Septem. 

6 I'liul 

29 

29 

29 

7 Tlilsri, or F.hanlm 

30 

30 

30 

Seplember October 

7 Thisri 

30 

SO 

so 

8 Marsliesrain, or llul 

29 

29 

30 

October Norem. 

S Marshesvam 

29 

29 

SO 

9 Cisleu, or Casleu 

29 

SO 

30 

Xoiember Decem. 

9 Cisleu 

29 

30 

30 

10 Thebetfa 

29 

29 

29 

December January 

10 Thebeth 

29 

29 

29 

11 Shebetb, or Saabath 

30 

30 

30 

January February 

11 Saabath 

30 

30 

so 

12 Adar 

29 

29 

29 

Ih'bruary March 

12 Adar 

30 

SO 

30 





Al ii ch 



29 

99 

Sums of days - 

353 

351 

355 


, (inter.) i 








Sun 

s of days - 

3s3 

384 

385 


25. Luni-solar year of the Ancients Montticla, from whose History of the Mathematici r.onl-sofar year of 

the present article was extracted, has omitted to state in what country, and what people made Aacients. 
use of this year, which he calls merely Of the Ancients'’ . His account of it is as follows : 

That year is grounded on a Cycle of ]9 jears, like that of J/eton, Its mean duration is 354* 

8* 43' 38* 11'", 988, &c. The Cycle wasdivided into 12 complete, and 7 incomplete years, which 
last they intercalated, so that their cnibolismic months fell on the 3d, Cth, 8th, 11th, 14tli, 17th, 
and 19th of the Cycle, being the same in order as that of the Jews, and inyariably followed 
through the ensuing Cycles, both differing from the method of the Indians, according to which 
the Epochs of intercalations are variable. 

Again, as the Ancients found that 99 Lunar months (of 29* 12'' 43' 38" 10", 99, Szc.) contained 
2923 days and 12 hours, which in CO years gare an excess over the Sun’s mean motion of 3 days; 
and 30 in 160 years, they omitted at the end of that period, one of the intercalary months. The 
Luni-solar year of the Indians has in appearance a similar omission ; but it must not be supposed 
to have the least analogy with the expunged month of the Ancients, lo Because the Cthuya of the 
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T?.'f ChaMean 3aros 
or bi'Ssoi. 


For Kpoclis hofr/re 

Gil, lit. 


For I’pochs after 
Ciirist. 


Indians ii not confined (o ItiO years, but may recur after 141 and 19 years ; 2" Because, whereaj. 
the Ancients really retrenched one month, the Indians omitted nolhing ; the supposed Equation 
bearing entirely on tlio artificial duration of the year, the names and succession of their months. 

20. The Chaldean Saros, or Sossos. — Of this ^Itra I shall only observe tha^^lthough some 
Gentlemen have fancied that it might have some affinity with the Cycle of Jupiter of CO years, yet 


we hardly know more of it than its name, Halley considered it to be the period of 223 Lunar 
months, used at the lime of, and even before Hypparchus, for computing tiie return of Solar 
Eclipses. But Delalaivde affirms, that it was a mistake which originated with Suulas, and is nov? 
entirely abandoned. 


CHRONOLOGICAL TABLE. Application of the Chronological Table, 


o 


■>3 



V. 


s. 

is 

SJ 




-Cl 


o 





'O 




After Christ. 

Reform of the Kalendar in England 
29th March 1752. 

1752 

Gregorian reformation of the Ka- 
lendar 4(h October 1582. 

1582 

/Era of Dioclesiau or’of the Mar- 
tyrs, year begins 29th August. 

28tj 

Indian Era of Salivahana, begins 
with the Hindu Solar year. 

78 

1 ndictioii. 

d 

I I'.poch of the Indian Cycle of flO^ears or 
Grnhaparivrithi, begins with the Hindu 
] Solar year. 

24 

Iberic 
(he . 

CVzat 

gust 

:i or Spanish, its year begins with 
bilinn year. 

SS 

ian ol Autioch, year begins in An. 

4S 

iitdfan iEiaof Vicramadit^aj begins with 
the iliiulu Luni. solar year. 

57 

2cl ot the Seleucid®, year beains 1st Sep. 
feniber, but according to the Arabs 1st 
O-iob-r. 

312 

yEn of INahonassaiir, began 20th Feb. 

74 0 

Building of Koine, or Roman yEra. 

752 

1 0!\ mpiads, year begins Juir* * 770 

Indian .tKra of Parasurama, begins 7th 
August 3537 of the Julian neriod. 

1170 

Indijfi .'Era of the Cali ^ ug, begins Friday 
18th I'ebruary 1012, Julian period. 

1301 

1 o ^ 

i 

. 

1 5 -2 

1 ^ ? 

Epoch of Creation according to 
Port Royal writers. 

4004 

4007 

I'.poch of Creation according to 
Hutton. 

Julian period. 

4713j 

549 - 2 ! 

1 =o 

kcciesiastical of Antioch. 

. Cm 

,■= ° 
4/ 

U 

• |OV»* 

^ ot Alexandria, 

5.')02 i 

.•i'.ia<>t Constantinople, begins C'm7 
1st September, Ecclesiastical 21si 
Aiaich. 

5508 

iear ot Christ complete, according to 
Dyonisius Ivxiguus. 

0 


By means of this Table anv year pro- 
posed according to either of the Indi.^n 
accounts, may bo referred to the corrrs. 
ponding one of any other .'Era therein 
registered. 

For let the proposed year he expressed' 
according to the'st^leof the /Eias Cull 
yug, Vicramaili/ya, or Salivahana ; the 
same may be reduced to Christian account 
by adding SlOl to the first, 57 to the so. 
cond, and by subtracting 7S from the third. 

Having thus founfl the Christian year 
answering to that proposed in any of the 
three principal Indian accounts, if you 
' want the concurring one of any other .Era,, 
the Epoch of which ascends to any period 
before Christ, ^ou have the following Pre«- 
cept. 

PUECEPT 1. 

« To the year of Christ, found as above 
directed, add that given in the Table for 
“ the iEra referred to, and the sura will 
give the year sought. 

For Epochs which fall after Christ- 
PllECEFT 2. 

1“ If the .Era in which the year is 
sought begins before Christ. 



( 303 ) 


To tlie proposed ludian year, add its proper Epoch, the sum gires the Christian year ; and 
to the latter add the Epoch of the jEra sought, the sum gives the corresponding year (in that 
** yEra) to the proposed Indian year.” 

2“ If the iEra, the year of which is sought, as well as the proposed one, begins after Christ. 
“ To the proposed Indian year, add its proper Epoch, and from the sum, subtract that of the 
« jEra sought, the remainder gives the year in the same, which answers to the proposed one.” 

Example I. 

Let the year 4023 of the Cali yug complete, be proposed. — anted the year of the Julian 


pfciiod corn sponi';i;ig thereto? 

13y Precept we have » ■ 4023 

— SlOl 

+ 4713 

Tear of the Julian period sought » 6535 


Example II. 

Let the year Vicramaditya 1879 be proposed : then 1879 — 57 -{- 4713 ~ 65S5, the same as 
In the first Example ; whence we conclude that the year of the Julian period 6535 answers to 
the end of the 4923d year of the Call yug, and the 1879th of Vicramaditya. 

Example III. 

Let the same he proposed for the year 1741 from the birth of Salivahana. Then by Precept, 
17444-78+4713 = 6535 of (he Julian period. 

But if instead cf the corresponding year of the Julian period, we required that of the iEra of 
the Martyrs, the Epocli of which is 286 years after the year of Incarnation 0; we shall have by 
Precept 1744+78 — 2S6 zz 1536, the corresponding year of the -5ira sought. 


The converse of these rules is so evident, that it requires no Examples ; all that need be added is. 


that on the above principles, the years of the Cali yug 4923, of Vicramaditya 1879, and Saca 


1744, will he found to answer to years of different .^ras, as follows ; 

To that of Constantinople ... 

of Alexandria - . . . 

Ecclesiastical of Antioch 

of the Julian period . . _ 

of the World . ... 

of Nabonassiar ... 

of the Ibcr'aii . . . . 

ef tlie Martvrs ... 

&c. 


7330 

7324 

7314 

6535 

5826 

2568 

1860 

1535 


There remains to consider the Indian iEras which are subject to Cycles, such as the 
Crahaparivrilhi of 90 years, and V rihaspati of 60 years. 

As the former are merely Solar years, as well as the latter, when |8|jnpufed according to the 
Tellinga account, the process for finding the mere abstract concurring years is the same as that 
above explained. But if we consider these when expressed by a .specific name, or by cycles and years, 
the case n» longer applies. Thus if we want merely the year of the Grahaparivrithi which 


When the ' Epeieh 

fills before Christ 
and tiie year sought 
after. 


When bothihll aftef 
Cbrbt. 


Eiaieptes. 


Tear of the Call 
yua into that of the 
J uiiao period. 


Tear of Salivahana 
into the same. 


The Hindu vear re. 
ferred lo difierciit 
l.puchi. 


Alras subject to Cy- 
cles. 



The Grahaparlvrl- 
till, or C^'cle of 90 

yeari. 


Thf Vriliaspat’i or 
Cycle of 60 years. 

According to the 
Tellirgm. 


According to the 
Sulilliaaus, 
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expired in A. D, 1322, we need only add 24 thereto, and it will be 1846, so that referrinji to 

Examples I and 11, the year of the Julian period corresponding thereto will be 6535, as before, 

1S324-24 

But if tlio number of cycles and years expired be given, wliich would be found by — 
~ 20 crcles, 46 years complete, or 21° d?-' current, that expression must be decomposed beforo 
referring it to any year of another J2ra. 

In the same manner the years of the Vrihaspati Chacra, by the TcUinga account, are always 
presented either by names or numerals ; and the Chacra year corresponding to A. D. 1822, would 

be elicited by 60)4923(82' S' expired ; and the rcynaining three years counted from Praiimthi, {the 
3 

13th of the Chacra) as zero, would give Chilrahhanu the ICth of the Cycle, for the name of the 
current year ; so that by a circuitous road, that of the Cali yug to which it corresponds might be 
discovered, and the rest would follow. 

The same thing may also be said of the year of the Chacra., when referred to the mean heliocentric 
motion of Jupiter, which seems still more irreducible, than the Tellinga, •when proposed only by 
its name, and number of cycles expired. 

The year of J upiter wiiich answers to any year of the Cali yug, according to the account of the 
Surriah Siddhanta, may always be found, by a very simple process, the particulars of which were 
given in a Postscript to the third Memoir of this collection, and which for the same year 4923, 
will elicit Vijaya the 27th of the cycle. 

■When the E[)och is known within 60 years, and the specific name of the current Vrihaspati 
year is given, then the concurring year of the Cali yug maybe discovered by means that were 
indicated in the second Appendijc, 

NOTIi. 

I hare not been r.ble to discover upon wliat audiorlly Dr. Hutton places the Epoch of the 
Creation of the world in A. A. C, 4007, as he does in the Ct ionological Table which he has 
published in bis Mathematical Dictionary, vol. I, page 434. For independently of the Port 
Roiji'.l writers, who have fixed it in A. A. C. 4C04, I find the following passage in Voiron's 
continuation of Bailly’s Astronomy. 

'• La Place determine deux Epoquos Astroncmiques tres rcraarquablcs ; la premiere par la 
coincidence du grand Axe de I’orlje terrestre avec la ligiie des Equinoxes; la seconde par sa 
position perpendiculaire sur cetle ligne. — il fcjit remouter la premiere a I’au 4004 avant JesuS 
‘ Clii'lst, terns ou la plusparl des Chronologistes placcnt la Creation du mondc ; la seconde a I’a* 
“ 1250 do I’Krc Chretienne.” Page 197. 

iN’otwUhstanding these testimonies. Dr. Hutton’s authority is too respectable to belaid aside, 
without knowing upon what ground he has decided Uie question; and on that account I have 
preserved his Epoch in the Table inserted at page 302. 


EAD OF APPEADIX 111. 
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ON THE 
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APPENDIX IV. 

Giving some account of the Hindu Ephemerides and of the subsidiary articles of the 

Kalcndars. 

The Solar and Luui.solar Kalrndars contain each the tame articles, but diflerently arranged ; 
and as ths former is conipated by the Solar, or Vakiam. process; whereas the latter follows the 
Sydereal rules of the Surriah Siddhanta, there is a difference in the results which may sometimes 
amount to six hours of time. As for the rest, the explanation of the contents of one, is perfectly 
futScient for understanding those of the other. 

Of the Rari Panchangum. 

The Solar Kalenclar, independently of the months and ciril days, which (like all others) it 
registers, gives also the time when the most remarkable phoenomcna occur. 

The word Panchangum implies five articles, which are permanently inserted in its margin ; 
but besides these, there are several others, which, not being Ephemeral, appear of course only 
when occasion requires it. 

ITie margin of the Solar Kalendar always opens with an accessary article, independent of its 
year, but intimately connected with the moral habits and superstitions of the Hindus. If registers 
the name of, and the time when, the Tidhi which is coupled- with any Solar day in the year, 
terminates: It also notices in whnt Paesha (the demi.Iunar corresponding month) the time i» 
running : and lastly, when a Tidhi is repeated, or expunged out of the Chandra Panchangum. 

The permanent articles, as we have stated in article 2 of the Key to the Siddhanta Chandra 
Biana (page 73), are 

1° The name of the Naeshatra in which the Moon happens to be on any particular day ; with 
the time of her passing to the next. 

20 The Yogu (an Astrological Element) or the space of time during which the sum of the 
Sun and Moon’s motion, amounts to one Naeshatra, or 13* 20', -with the time when that Arc is 
completed. 

So The Curna (another Astrological Element) or space of time during which the Moon’s 
motion from the Sun amounts to 6°, there being two Curnas in a Tidhi, and the Kalendar re'^istcr. 
ing the time of its ending. 

4 ° The Thyajum or Thyagum of the Wurjum (another Astrological Element}, being the unlucky 



The Solar Kalriidar. 


Iti cuntcals. 


Five periraneat 
artirles. 

The Nac'hafra id 
which lilt* Atoea 
happens to be. 

The Yojii. 


The Curna; 


The Thyajum of the 
Wurjum. 



The Ish.ifum or 
'icliaruin. 


R^hu y and Ketu 
ct.rijidered as 
i-'iarieis. 


iVccidenlal articics. 


Solar and Lunar 
Ji^cMpse'o ; the Sun lu 
the tquinnx(\s or 
Snl.sticos. and enter- 
ing a new Sign. 

TUe Crantum^ 


Ti’C FficAdi. 


TIk* construction i. 
the Cranturn and 
"V'ethei explained. 
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period of the day, the mean duration of which is about 4 guddlas (I" 36' European time), 
pending which all voluntary business of importance ought to be suspended ; marking the time of 
ils beginning. 

When the V/urjum Occurs at day time, it is called Devi, and when at night Rairee. . 

5 ' The Isharum or Tcharum ; being an account of the position of the Planets, (including 
Rahu SI and Ketu y) on any day in the year ; and the lime when either of them enters any of 
the four quarters, or Padahs, of a Naeshatra ; marking thus the time of their position at every 
3’ 20' of the Lunar Zodiac. 

Is’'. B. — ^Whenever the Planets are mentioned in the following statement, it is always to he 
understood that the Moon’s ascending and descending Nodes aie considered to be of the number, 
according to the Hindu notions, wliich account for the Eclipses, in a physical sense, by supposing 
tlusc to be obscure Planets. 

The accidental articles are partly Astronomical, and partly Astrological, like the permanent 
ones ; and are as follows ; 

lo The Solar and Lunar Eclipses : the time when the Sun is in the Equinoxes or the Solstices 
(Mesha Jt/anct, Tula J/jaua, meaning the Equinoxes; Tulra Ji/ana, Dclcliana yljarnt, the 
Solstices) ; and also the time of his entering a new Sign. 

2" The Ci’antiim (an Astrological Element). I have been at some i)ains to understand 
distinctly the nature of this article, as well as that of the Telhci, which is coiuiecied with, and 
follows it ; and I am not without some doubts whether after all, I Lave construed either 
accurately. What follows is therefore, the best that I could make out of the account given tome 
of both by my instructor. 

The literal meaning of Crantum, is overpowered ; and Ihai of any Planet, is when it is in 
conjunction with, or is overpowered by, the Moon ; which consequently implies, that the time of 
new Moon is the Sun’s Crantum. 

Mars, Saturn, Piahu ft and Kefuy, have a bad influence in Crantum, and mark unlucky days. 
The other Planets hare also their Crantums, but being innoxious, they arc cot noticed in tbs 
Panchangum. 

?:<] The Vethei (also an Astrological Element). The literal meaning of this word is to 
break, to dcave, or to corrupt. The Vethei is determined by the Planet to which it refers, 
being in opposition to the Moon in a particular arrangement of the Lunar Zodiac ; which 
certainly does not imply in all cases a real opposition in the Heavens ; it is supposed to be the 
converse of the Cranium, asd to partake of its good and bad influences and qualities. 

The N, litre Astrologers use a Diagram to explain these phtenomena, of which here follows Sr 
renreseiitariou. 
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A 1234 5670 


26 I I a 

5 231 5 7 10 . 

Crantuin 24 ^ X Vtllwi. 

23 J_ I 12 

22 _[ 7 13 

(*) A I T 14 

21 20 19 IS 17 16 15 


the 27 regular Nacrfiatras, t<^etlier 
with the Abhijit (*) or extraordinary one, 
be disposed in a square, each side of which 
contains seven Nacsliatras. Let the Earth 
stand somewhere in the interior of this 
square, and couceive the Planets to rerolre 
around it, the Moon being the nearest to the 
Earth. The magical square so constructed, 


is called Servatoo Dhadra Chnera^ 

Now the day on which the Sun or Planet is in a Nacskatra with the Moon on a line with 
^ , 5 , is the Ct anCum of the Sun or Planet referred to. 

But, (every tl.ing besides remaining as before) if the same Planet, instead of being in (J', 
happens to he in (J* in a Naeshatra as far distant from B, as ]) is of A, then it is in I'ethei. 

Thus if A represents the Naeshatra Aswiiii (the 1st), and the Moon be in the third before A, 
i. e. in Purva Bkadrapada (the 25ih), and if the Planet Mart appears from the Earth in the 
latter Naeshatra on the same day, then it is overpowered, or in Cranium, 

But if at the time that the Month is in three Naeshatras behind A, Mars is in three Nacsliatras 
before B, or which is the same thing in ten before A, (which ia the present supposition will be 
Magha ), then is in Fetkei, or corrupted. 

It needs no great reflection to perceive that such.a scheme belongs neither to regular Astronomy, 
nor Astrology ; but savours more of the art of magic than any thing else : for even Astrology, 
where it is connected with Astronomy, is symmetrical ; and uses regular constructions, even 
though its ultimate object be fantastical. 

Here on the contrary, we see the extraordinary Naeshatra Abhijit, which contains oidy 
*n Arc of 5* (3° 20' of which it borrows from Utlara A'shud'ka the 21st, and 1° 40' fre.a 
Sravana the 22d, so as to leave the Lunar Zodiac to consist, as before of SSO") reckoned in tiie 
magical square as an entire and additional one of 13° 20'. And again, if the Moon happens to be 
at the top or bottom of the square, and a Planet be in Fethei, so far from the line which passes 
through the Moon, the Earth and the Planet, dividing the Heavens into two equal paits, (as an 
opposition implies) it cleaves it in two segments of 21 and 7 Naeshatras each. 

In either cases of the Crantum or Fcthei, Mars, Saturn, Rahu Sh and Ketu have an evil 
influence-, and theiefore, no marriage ceremony, nor any other of rejoicings ought to be 
performed. But the Srardum, or ceremonies for deceased ancestors, or relatives, may go on as 
Gsual. 




4» The Latfa (also an Astrological ElemenP. This word literally means struck, Ickkcdy The Lalla, 
tiid like the former, has its application to the concerns of mankind. 


Manner of rnniput* 
i/i^ the ttUOie* 


The <1avs on %xhu*h 
tin' ('lanUtm^ 
anti Lcli:t Li,!, u liCn 
1 eferred tii the Sun, 
Mnr>.. S.Uiirn. tlahu 
and Kftn, arc i-naua* 

piClJUa Utltfi*. 


AnniTer-^nriftf f;etie- 
Tiilly observed. 
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Tliprc are t '\'0 sorti o: La-’ius, tiz. the- Eastern and the Western j those of the Sun, Mar* 
and Saturn, being accounted Last, and of Rahu ft and K^tu y West. 

The conception of this fanciful Eler.ent is as folloHS : 

Whenever the Sun is in 12 Naeshatras (the other Planets have a different scale) counted East, 
ward from that in w hich the Moon happens to be, then it is Latla or struck. Wars, and Saturn’s 
Lattas are also East, but they are struck, the former in the 9(h, the latter in the 3d Naeshafra 
from that of which the Moon is in possession. On the contrary, Rahu ft and Ketu y (^because 
I suppose their motion is retrograde) are kicked in the Sth and 9th ^liacshatra fiom the AIooii, on 
the JVest. The other Planets not mentioned in the above list, have also their turn of chastisement, 
but as they bear it patiently, and do not repeat it on mankind, no notice is taken of it in the 
Punchangum. 

AV^hen the Lafta is accounted East, the Naeshatras are to be counted from the Moon, according 
to their order in the Lunar Zodiac ; and when West, contrary to it. Thus, for example, if we 
suppose (he hlcon in the Naeshafra Szcdll (the 15lh) and if the Sun be in Ultara Elindrapada 
(the 2S!h among the regulars, but the 27lh on .account of the AhhijH). then it is Latta. Eut if 
Ilaiiu ft bo at the same time in Pusliia (the 7th in the Zodiac, and as the Moon is supposed to be 
in the loth, the Sth from the Moon), then it is also LafUt. 

'I'his critical circumstance, which can only occur once in a month for each of the above 
icentionod Planets, imposes the same restrictions as the Crantuni and felhei. 

Such are the principal Astronomical and Astrological articles of the Indian Ephemerides ; 
which I have endeavoured to understand, and explain, in order to shew the cause of those pretences 
of religious and moral inhibitions, under the screen of which the Natives of all classes postpone 
business, or neglect tlieir duties, often to the great inconveniency of the public service, but more 
particularly of that of private individuals. (*) 

Besides the articles above particularized, the Pancbangumexliibits a variety of notices which 
refer principal] V to religious observances. Such are the birth days, accessions, and anniversaries of 
memorable events and ftats of certain gods, goddesses, spirits, patriarchs and other worthier ; 
including the anniversaries of the beginning of the Calpa, Manwantaras, Mahayugs, and of the 
four leaser Yugs of the Wanwantara in which we live. 

Tile anniversaries which are more particularly specified, are those of the ten incarnations of 
Visliuu ; those of the Goxcries (certain female spirits or genii on which the V ritham or solema 
f».<;t is to bo kept) and the accession of the patriarchs, fourteen in number ; which are supposed 

j Iheie ii an opinion among a certain set of Br.vhmins, that in those Luni-solar years where two months 
are ippeatcd, and one is expunged, no religions csreinony ought to be performeil during the first intercalated 
Lun ir month of the <aid ye.ar. This proposition having been aigued in the year 182u (which presented a case 
ill jioi,!) in a full S y.hednm of Brahmins and I’andila at Madras, was condemned as luietical ; and the Brahmin 
who supported it was cicommunicaled. 
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to preside jurcejstrely oyer flie fourteen Manwantaras (30S448000’) which, with t\x<i SanSJiyaor 
twilight (17280000') constitute the Calpa (4320000000'), 

It is the ojiiriion cf some divines, that the Calpa formerly consisted only of nine Manwantaraf, 
each of which contained, as at present, 71 Mahayugs: but as it does not enter into the plan of 
this article to enter into the Cosmogony or Theology of the Hindus, I only mention it with a view' 
toafew remarkson the narnesofthe fourteen patriarchsor jl/anur, wliose anniversaries are nowkept, 
and whose names I shall give, because they are little knovrn ; stating at the same time, the Lunar 


months, Pacshas, and Tidhis on wliich they are respectively observed. 


Names and number of Manus. 

Tidhis on 

Numeral. 

which observed. 

Names. 

Lunar months. 

Pacs-has. 

1 

1 

Swayambhuva 

12 

Duadi'si 

Carlijja 

Such a. 

O 

^waiorhisha 

9 

Navami 

Ash ina 

Do. 

3 

Uttama ... 

3 

Tritia 

Chaitra 

Do. 

4 

Taniasa . . . 

9 

«J 

I'ritia 

Bluidi.'i pada 

Do. 

5 

Ila>vata . . . 

11 

Yeckadesi 

Pauvhia 

Do. 

0 

Icshwacu . . . 

10 

D.'san.i 

A'shad’lia 

Do. 

7 

Vaywaswata 

17 

Scpiami 

Magha 

Do. 

8 

Drahtna Savarni 

15 

Pavar.iami 

Phalguna 

Do. 

9 

Ilufira Sava mi 

8 

Asianii 

A''.h.id‘ha 

Christna. 

10 

Daesha Sivui ni 

8 

A stand 

Cut ti"a 

J.)o. 

11 

Agiii Siianii 

00 

Amavasya Th. 

Sravana 

Do. 

12 

Su rya Sii varni 

S 

A stand 

BliadiaDada 

Do. 

13 

Rouchya . - . 

15 

Poiirnaml 

Cli'ii(i:k 

Sucha, 

1 1 

Bhouchya 

15 

Pavurnami 

J v aishta 

Do. 


Among the names of the patriarchs, it is remarkable that five bear the additional one of 


Sdvarni ; that the name of the Sth is Ui’ahma, the 9:h lltulfa (the same as Siva), and that the 
l2th bears the name of the Sun. Whether Daesha the 10th refers to Vishnu, and ^Igni the llth 



Remark on tlieir 
number and ouom-s. 


to the Moon, I do not pretend to know ; but this seems pos.'ible, from the cjuality, and arrange, 
ment of the five which bear the cognomen of Sdvarni. If so, it would be a strong intlicatioa 
that (since three bear evidently no patriarchal names) the whole have been iiiterpoiated. 

The remaining anniversaries, as has already been stated, are those of il;e ten incarnations of 
Vishnu t*) *nd of the Cowries, on which the J^rUham is kept ; but I am nut sulficiently versed 
in Hindu Mythology, nor have I space enough at command, to give a spctilic account of their 
nature, names, and dates of observance. 


Tlie 10 incarnationg 
of Vijhiiu. 

F asts of the Gowrieg, 


(») There are ten names under which Vishnu appears ia (he Kaleadar, viz. 1, Matsjadevn. o, Couima, 
3, Varaha. 4, Narasimha. 5, Vamnna. 6, Farajorama. 7, Sri-raiua. 8, Eala.raina. 9, Sri-kri hiia 
10, Cali or Calki, according as he assumed the aspect of « Fiab, a Tortoise, a Wild Hog, 
and Man, a Dwarf, a Brahmin, a Cihetrin, a Shepherd , and a Horse w ith a human face. Of the Goaries, I am 
(old the number is considcrablt. 
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Local ho]y dnv?. 
J'casts of i' e pi ia- 
cii)al p.'igodas in the 
neighbourhood. 


CivU articles. 

Diirntion of t!i<* 
artificial «la\ s and 

Preriiction of abun- 
dance and scarcity. 

Kural occupations. 


The PancLangum also notices the local Iio!^ days, and the feasts of the most considerahl* 
p'ljodas, situated about 100 miles around the place for wh^ch the Kalendar is conipated ; besides 
other items of a religious, or superstitious nature an idolatrous religion may know 

those distinctions), which will be easily understood when met within the Kakndar, and therefore 
need not be enumerated. 

Lastly : There will be found in the mar^n of the Panebangum certain articles of a ciiil 
description, such as tlie length of the artificial solar days, and nights, indicated at least once in 
the coarse of the month ; the Sun’s entrance into the different Signs of the Tropical Zodiac, and 
those prediction', of abundance ('P/fdAfarga), middle state of prosjrerity (Samarga), and of 
scarcity (Sooiiiaiga), intended to point out the proper seasons for rural occupations ; just in 
the same manner as tl.ese contingencies were formerly announced in a far fumed Almanac, 
published at Liege, under the ficlitioas name of Maihieii Lundsberg, which sold for six pence 
throughout the Continent of Europe, and might have vied with, and perhaps excelled, the Indian 
Patras, in the absurdity of its articles. 


N O T E. 

All the articles of the Hindu Ephemoridcs inserted in the Patras, arc given in an abridged 
form ; and are so contracted, fliat what fills five pages in the translation, is contained in one of 
the original. In the Peiti'isula, the liaoi Pa/ichunguai, is genf rally publt.-hed in the Tamul 
idiom ; and the Chandra Panchangum, tit the Teloogco : on vvhiclt account they are known by 
the name of the Taniul^ and Teloogoo Kukndart. 


••V,; 


s 
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( 313 ) 

A translation of the first -page of the Tamul Solar Kalcndar (Ravi Panchangum) for 
^ear of ike Caliyug 4926 current, answering to A. D. 1824, computed in Sjlar time and 
with the Elements given in the Aria Siddhanta for the Latitude and Meridian of 
Fort St. George. 


Years of the Calijug elapsed 4925. From the birth of Salivahaua 1716. Of the iEra Vicraraaditya 
1881. Of the Vrihaspati Chacra, Tellinga account, Tarana (the ISth). Do. Benares account, 
Mannial’ha (the 2Pih). Of the Grahaparivrithi or Cycle of 90 years, the 48th. 


Q 
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European 

date, 

April. 

Theidi oi 
Tamul 
d a te. 

FeiiK. 

11 

1 

Sunday. 

32 

2 

Monday. 

13 

3 

1 

1 

Tuesday. 


Month Chaitram (Bengal Vaisaclia). 

Ephemcridcs. 

TrioJt si (the name of the concurrent Lunar Ticlhi) it’s end 47e 20r (after apparent' 
time of Sun rising) — D in Naeshatra Parva Phalguni, passes to the next at 3S 33 ^ — 
Vogu Vriddhi (the llth) ends at 2s 50^ — Do. Diiriiva (12(h) ends 53s 5r — Curna 
Coulava (the 3J) ends 19s 50v — Thyngum of Wiirjum, Deri (day time) begins at 
20s 4lr — Mesha Vishuvat (indicating that certain religious ceremonies which 
depend on the recurrence of the Vernal Equinox arc to be performed. — Samarga 
(mean state of agricultural prosperity — time proper for sowing the fields) — Ahus 
(or Dinarda duration of the artificial day) 3Cg 40'" — Mercury enters the second 
Padah (quarter) of Naeshatra Aswini at 5-lg — Jupiter enters the third Padah of 
Naeshatra A' rtlra 16.s — Mars’ Cranium in Naeshatra Perva Plialguni (no marriage 
ceremonies on account of the Cianfum) — 'J'iie Sun and Rahu (2)’s 5^' are Lstta — 
Soonia (shale of unfavounible prcspicts) no SrurJum (ccrocionies for deceased ances-- 
forsj — Madana Triodesi (the last day of a festival begun hefetre), 

Chaturdasi, cndsat'iOg 53» — J in Naeshatra Utt.aia Phrl^uni, ends at Cs 28 t 

passes on the same Tidhi into Naeshatra IIr.!.(a, rads 5?i S.lv — Yogu VvagJitha 

(loth) ends 495 43v — Curna Garujah or Yurka (5(h) ends 16.? Ov Thjasum of 

Wurjum, begins 21? 34v — Venus enters 1st Padah (quaitcr.) of Naeshatra Uttara 
Bhadrapada ISS — No ceremonies allowed on this d 83 '. 

Purnima Tidhi (day of full Moon), ending at time of apparent opposition, which 
occurs at 395 lOv — ) in Naeshatra Chitra, end 50; 26v:_Yogu Ifershana (14th) 
ends 44? 5v_Curna Bhadra (7th) ends 1 1? 5v_ThyagiTm of Wurjum, Deri (day 
time) begins 17g 30v — iMcrcury enters 3d Padah of Naeshatra Aswini at 4 1? — Mars 
is Latta — Accession of ilouchya Mana ^^one of the fourteen psesiding spirits of the 



APRIL, 


( Sli ) 


Kalendau. 


Euronean 

ThtiJi or 

-I 

1 

j date, 

T,i m ul 

Feria;. j 

j April. 

date. 



VahMia^ or Chaitram^ conlinued. 


Ephemeridet, 


r’ednesd. 


Thursda'. 


I Friday. 


Saturday. 


Sunday. 


.Honda 


I'licsday. 


1 Wediicsd. 


Calpa divided into 14 Manwanfaras) — Chaitra Purniaia i^day of full Moon in Cbai. 
tram) a Tidhi of general observances and ceremonies. 

Christna Paesha (the dark half of the month) Padj ami (1st Tidhi of the said 
Paed.a) ends 3Cs41*— J> in Naeshatra Swati, ends 65£ 50v — Yogu Vajia(15th) 
ends 39s 13v — Curna Bhalava (2d) ends 7s 53v — ^Thyagum of AVuijum, Devi 
(d. t.) begins lOg ISv — Sun enters 2d Padah of Naeshatra Aswini 16g 2lv — \ enus 
enters 2d Padah of Naeshatra Utlara Bhadrapada, 58? — Saturn enters Sd Padah of 
Naeshatra Critied 34s. 

Duitia T. ends 35gOv — j In Naeshatra Visac'ha, ends 56g 2-4v — Yogu Siddhior 
Asrij (IGth)'ends 35g20v — Curna Dhifala(4th) ends 5s51» — Thyagum ofWurjum, 
Devi (d. -t.) begins 9s 58v — Mercury enters 4th Padah of Asvvini 34?. 

Taclya T. ends 3 Is 41v — > in Naeshatra Anuridhi, ends 5Ss 13^— Yogu 
Vyalipata (17th) ends 32s 24v — Curna Warnaji (6lh) ends 4g 51» — Thyagum of 
IVurjum, Devi (d, t.) begins 6s 42v — Garoolavahana, ’I’riplicane feast. 

Cliouti T. 35s 42v — ]> iu Naeshatra Jyest’ha, ends 60s — Yogu Vari'yas (18lli) 
ends 30g 27v— Curna Bhava (Isf) 5S Hv — Thyagum of Wiirjum, Devi (d, t.) 
begins 12g 56^ — Sun enters Sd Padah of Naeshatra Asu ini 39? 52v_Mercury enters 
1st Padah of Bharani 26? — Venus enters 3d Padah of Naeshatra Ultara Uhadra 41s. 

Punchami T. ends 37? 50v — p in Naeshatra Jyest’ha ends 1? I7v — Yogu Parigha 
(19th) 29? ISv. — Curna Coulava (3d) ends 6? 40v — Thyagum of Wurjum, Devi 
(d. t.) begins 22? 43'’ — Matsyadeva (anniversary of V'ishnu’s incarnation as a Fish), 

Shusti T. ends 41? 10 ’ — p in Naeshatra Mula, ends 5? 30v — Yogii Siva (20th) 
29? 35v — Curna Ganijah (5th) ends 9? SO'— Thyagum of Wurjum, Devi (d. t.) 
begins 1? 20v — a 2d Thyagum, listri (night time) begins Os 47v — Mercury enters 2d 
Padah of Bharani 19?. 

Septami ends 45? 30'”. — P in Purva A'shad’ha, ends 10? 53’ — Yogu SIddha (21st) 
ends 30? 22v — Curna Bliudta (7tli) end* 13? SO'-' — Tliyasum of Wurjum, Ratri 
(n. f.) begins 1? 55v — Mercury visible, West 26? — I^nus enters 4th Padah of 
Naeshatra Uttar.? Dhadrapada 24? — Rahu (> 's fl) Cranfum in Naeshatra Purva 
A'shid’ha Rahiot Savam, feast of the great chariot iu Trip!icanc. 

Astaini T. ends 50? 16 ’ — ) in Naeshatra Utfara A'siiad’ha, ends 16? .55’ — Yogi 
sadlija i^22d) ends 31? 32’ — Curna Bhalava ,, 2d) ends 17? 63’ — Thyagum of 
Wurjum, Devi (d. t.) begins 27? 58’ — Sun enters 4th I’adnh of Naeshatra Asvvini 
6? lOv — Sun also enters the Tropicul Zodiacal Sign Viisha g at 14? 35’ — Mercury 
enters 3d Padah of Naeshatra Dharaniat 12? — Ahus (duration of artificial day) 31?. 
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Kalends 11. 


European 

date, 

April. 

•Theidi oi 
'J’amul 
date. 

Fcrim. 

22 

12 

J’harsdai 

V 

23 

13 

Friday 

24 

14 

Saturday 

25 

15 

Sunday 

26 

16 

.Monday 

27 

17 

1 uesday 

! 

• 

28 

IS 

Wednesd. 

29 

19 

Thursday 

30 

20 

Friday 


Vaisacha, or Chaitrani, continued. Ephemeridet. 

Navami T. 55s 17r — ]) in Nacshafra Srarana 235 I6r— Yoau Subha (23d) 3SS 
Or_Curna Dhitala (4th) 22g 43r_Thj'Sgum of Wurjum, Ratri (night time) 3s 20* 
— Satrica Vetliei (no marriage ceremonies). 

Desami '1'. 60s — J) in Naeshatra Dhanish'tA 2pg 43r — Yogil Subra (24th) 34g20* 
— CurnaWarnajec(6th) 27s 47v — Thyasum of Wurjum, Ilitri (nighttime) 18 s27t__ 
Mercury enters 4th Padah of Naeshatra Bharani 4g — Venus enters 1st Padah of Rerati 
7S — ^This Tidhi (Desami) is Adigab, being n peafed and called Tridina Sprohoo, 

Desami T. Og 16* — > in Naeshatra Satabhisha Sis 12v_Yogu Brahman (25th) 
35S 27* — Curna Bhuddrara (7th, only one in advance from the last instead of two,oa 
account of the day being repeated) Og 16* —Thyagum of Wurjum, Ratri (night time) 

22g 2*-_Sun enters 1st Padah of Naeshatra Bharani 32g 42* Mercury enters 1st 

Padah of Naeshatra Crilica 57g. 

Yecadesi T. 4s 35*— > in Naeshatra Parra Bhadrapada 41? 3* Yogil Maht 

Indra (20(h) 3Gg— Curna Bhalaya (2d) 4? 35*_No Thyagum of Wurjum— Venus 
enters sec ond Padah of Naeshatra Revati^SOs— Ketu {2)’s is Latta. A general 
fast, the men’s foreheads to be painted according ta cas.'es. 

Duodesi T. 8g0* — ]> in Naeshatra Uttafra Bhadrapada 46g25* Yogil Vaidrlthi 

(27t!i) 055 50* — .Curna Dhitala (4(h) 8g 0*^ — Thyagum of Wurjum, Devi (day time} 

CS 487 — ceases to be retrograde and begins to proceed direct 42g Mercury 

enters 2d Padah of Naeshatra Critica in Vrisha g 56g— Varaha Jyanti’s birth day. 

Triodesi T. lOg 18*— > in Naeshatra Rc;vati 485 30* — Yogil Vishcatnbha (1st) 
34g 43*— Curna Warnajee ^Oth) lOg 18*— Thyagum of Wurjum, Devi (day time) 17s 
1* — Sun enters 2d Padah of Naeshatra Bharani 50g 2* — Mars is Vethei ^no marriag* 
ceremonies ; (he Srardum or observance for the dead as usual'. 

ChnturdasiT. Ilg 20*— > in Nacshafra Aswiui jOg 32* Yogu Priti (2d) 32* 

35*— Curna Soyami or Shakoni (Sth) c.\traordinary Ilg 20*— Thyagum of Wurjum, 
Ratri (night time)!?s8* — Venus enters 3d Padah of Naeshatra Revati 33g. 

Amavasaya or conjunction day (being the 30th Tidhi of the Lunar month and the 
last or 15th of the Christna Paesha) II? 10*-}) in Naeshatra Bharani 51? 18* 
Yogh Ajushmat (3d) 29.? 2Sv_Curna Naya*a (10th e.xtraordinary) Ilg 10*— 
Thyagum of M urjum. Den (day time) 14? 50»_Mercury enters 3d Padah of Nac. 
shatra Crilica 3s— Sun’s Cranium in Naeshatra Bharani. On Amavasaya or con. 
junction, a general observance of principal rites, 

Padyami or Pratharaa Tidhi (1st of the Sucha Paesha or cullghtened half of the 
Lunar month) 9g 46v_j in Naeshatra Critica 50? 53*— Yogu Saubhagya (4th) 
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Europea n 
date, 
M.ay. 


May 

1 


2 


3 


4 


5 


6 


7 


if.u.vn \p.. 


rhi-idi or 
Tamul 
date. 


Ferl®. 
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I 

Sunday 


23 


Monday 


24 


Tuesday 


Vuisdcha^ or Chailramy continued. Ephsmsrid’S. 

2S' 30v — Curna Bhavaftst) Oj 4Gv — Thyagum of Wurjutn, Devi(day time) 2IS 8r — 

Saturn sets West 37s, his Cranium (no marriage ceremony) — This day is the 1st of 

the Luiii. solar month of the TeUingas — Tlie Moon’s crescent begins to appear this 

CTCning at Sun set, and the Alahommedan Civil month llamzan commences, 

! ” 

Duitya or Vidya 7g 13 t — ^ in Naeshstra Rohini 49s 42v — Yogu Sobhana (5th) 
20g 32v_Curna Coulava i^3d) 7g 13» — Thyagum of Wurjura, Devi (day time) 20g 6v — . 
Sun enters 3d I’ad.ih of Nac^hatra Bharani 25g 45v — Mercury enters 4th Padah of 
Naeshatra Critici 2]g — -Venus enters 4lli Padah of Naeshatra Revati Ids — Trifayuga 
dina, or anniversary of the day on which theTrita yug began — Biitliday o-f Balaraia 
Deo , — Jeshuja Tritya (the current Tidhi), a lucky day. 

Tritya T. 3g 41v — The next Lu.nar Tidhi, called Chouli, is a Cshaya or expunged 

one (and therefore intervening between Tritya and Punchami) ends at 55S 32* J in 

Naeshatra Mrigasiras 47g — Yogu Atiganda (Otb) l4g51» — Curna Yurka (5th) the 
same as Garujee 3g 4lv — Second Curna (on account of expunged Tidlii) Vurnaja 
(tith) 27g 10v_Thyagum of Wurjum, Devi (day time) 3s 5v_Ahns (duration of arii. 
fu'ia! day) 31g 15v — This is marked Avamr.ha on account of the expunged Tidhi, 

Punchami T. 5 Ig— } in Naeshatra A'rdra 4Sg 54v_Yogu Scccrna (7th) 8s 26* 

, Curna Bliara (1st} 2Sg 37» — Thyagum of Wurjum, Devi (d. t.) 6? 52v Mercury 

enters 1st Fadah of Naeshatra Rohini 42g — Jupiter enters 4th Padah of Naeshatra 
A'rdra 52s — Venus enters 1st Padah of Aswini in Mesha y 59g— Ketu’s ( ) ’s y) 

I Ciautum (no marriage ceremonies) — Sun’s Vethei — Streepermadore feast Yem- 

! bramanu’s birth day. 

i Shasti T. 4Sg 23v — J in Naeshatra Punarvasu 40g l4v — Yogu D’lriti (gth) Ig 5lv 


25 

26 

27 


— the next Yogu Siil.a (9th) 52g 42'' — Curna Coulava (3d) dig 12v Thyagum of Wur- 


I 

Wednesd. 


iThursday 


jum, Devi (day time) 12g 4v — 2d do. Ratri (nighttime) 27g 38'' — Sun enters 4th 
Fadah of Naeshatra Bharani S2g 14v. 

Scptimi T. 42g 32v_j in Naeshatra Pushia 36g ISv — Yogu Ganda (10th) 
j 45? 3Sv — Curna Garujee (5th) 15s 2S» — Shesha (complement of) Thyagum 2g 44v— 
' favourable day for marrying, 

.\stanii T. 36g28v — ]) in Naeshatra Asleshi 32g 16x — Yogu Viiddhi (11th) 39s 
— Curna Bhuddra (7th) 9g SOv—Th^agum of Wuijum, Devi (day time) fig IQv 

Mercury enters 2d Padah of Naeshatra Rohini 1 Ig — Venus enters 2d Padah of Nacs, 

Aswini 42g. 


Navami T. 30s 30v — ) in Naeshatra M.vghd 2Sg 14v— Yogu Dhruva (12fh) 
31» iSv Curna Bhalava (2d) 3g 29v — Thyagum of Wurjura, Devi (day time) 
Os 15» — 2d Do. Ratri (night time) 15s 36» — Saturn’s Latta. 
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Kaf.e\d\r. 


European 

da'e, 

Ally. 


8 


10 


11 


Theidi orj 
Tamul 

date. 


9 I 2!) 


30 


Fei 


Saturday. 


Sunday. 


Monday, 


31 I I'uesdav. 


Vaisacha^ ot Challramy continued. Epkemerides, 

Desami T. 24g 46v — j in Nacshatra PurTa Phalgnni 21g 25 t — Y oga Yyagliata. 
24g 7v — Curna Garujee (5th) 24g 46^— Th^agum of Wurjum, Ilatri (night time) 

lOg Iv — Sun enters 1st Padah of Nacshatra Critica ISg 56 t Mercury enters 3d 

Padah of Nacshatra Rohini 45g. — N. B. On Desami Tidhi the Srardum (ceremony 
for deceased ancestors) to be observed. 

Yacadesi T. 19g 34v — 2> in Nacshatra Phalguni 21g 8v — Yogi Hershana (I4th) 
17s lOv — Curna Budhrava (7th) 19g 34v — 'I'liyagum of Wurjum, Ratri (night time) 
10? 33'- — Venus enters 3d Padah of Nacshatra Aswini 25g — Saturn enters 4th Fadalt 
of Nacshatra Critica 39g — Mercury’s Crantum — Rahu’s (>’s ft) Latta. 

Duadcsi T. 15g6» — > in Nacshatra Hasla 18? 34v — Yogu Vajra (15th) I0?45 t 

Curna Blialava (2d) 15g 6» — Thyagum of Wurjum, Ratri (night time) 6g 30v_ 
N. B. The ceremonies suspended on Tryadesi, the 1st day of this Solar month, 
(.riesha niasa or month of Aries) to be performed on this day, 

Tryadesi T. llg 20v — > in Nacshatra Chitra 16g46» — Yog4 Asrij or Siddhi 
(lOih) 5g0v_next Yogi Vyatipala (17th) 54g 55v_Curna Dhifala (4th) llg 20»-_ 
Thyagum of Wurjum, Devi (day time) SOg 34v_Sun enters 2d Padah of Nacshatra^ 
Ciitiea, in the Solar Sign Vrisha « 4()g 47v_Mercury enters 4th Padah of Nacshatra 

Rohini 276 Sun and Mars’ Latta. lN. B, The ceremonies suspended oa 

Chafurdesi to be performed on this day. 


End of ike oolar month Chailrarn, or Vaisdcha. 
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A translation of the first page of the Ttllinga Kalcndar ( Siddhanla Chandra mana ) for 
the Luui sdlar j/ear 4!)2G commencing, answering to the lT47//i of the xEra of Saliva- 
hana ; the expired ^e.ars of the former being the 492j'/i, ayid of the latter the 1746f/f ; 
and of the Mr (I Vicramadiiya the 18SI«/, all corresponding to the. year of Christ 1S24. 
Thz name of the cm rent year of the Cycle of GO ( Vriliaspati) being T iriuia, according 
to Tellinga account-, and INIdiimarha, Benares reckoning,^ Computed -with the Elctncrds 
of the Surriah Siddkanta for the Meridian and Latitude of Fort St. George. 
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31 

20 

Tropical 
Kodiacfft 
Sign Me. 
sha f' 

1 

We does. 
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1 

21 

2 

Thursday 

2 

22 

S 

Friday 

3 

23 

4 

Saturday 

4 

24 

5 

Sunday 


Lunar Montk ChatirOy the first of (he Luni-solar year. Ephemsridet, 

Sucha Paesha, or enlightened half of (he month. 

Etid of Tidh! 36s 3r — Moon in Naeshatra Revaii, passes to the next at 
27g 31» — Yoga Maha Indra (^26(b) ends 14? ISv — Curna Khimoslogana 
(llth) ends at 5g 43» — No Thyajum of Wurjum — Sun enters 2d Fsdah 
(quarter) of Naeshatra Revati, at 46g 34v — Sun’s Cranium — Mars’ Felhei- 
— Annual fast of Samratsara Gowrj Frilham (bathing and other rites^. 

Lnd of Tidhi 36g IS” — Moon in Naeshatra Aswini. passes to the next at 

29g SOt — Y oga Faidhriti (27th) ends 12g 13 t Curaa Bhalava(2d) ends 

figllT — Thjajum of Wurjum, 1. Devi (dajtime) begins lOg llv-. 8. Ilatri 
(night time) 23g 2 » — Mercury enters 4th Padah of Naeshatra Ultara 
Bhadrapada, at 15%—Fenus enters Ist Padah of Naeshatra Pur-oa 
Bhadrapada at 22g — Duration of the artificial day, fiin Ardoy Sungseretej 
Jhusy Tellinga) 30g 20»'. 

End of Tidhi 35s 17* — 5 in Naeshatra Bharani, pasiei to the next at 
30g 15» — Yogu Fis/icam^/ia (1st) ends at 9g 7* — Curna DArto/o (4th) ends 
65 48* — Thyajura of Wurjum, none — Accession of Ultama Manu (Patri- 
arch) — Vritham or fast of Gowri Soto baghia. 

End of T. 33g 6* — J in Naeshatra Crilica 2Sg 60* — 1. Yogu Priii 
(2d)4Sg 52*. 2. Yogu Ayush!nat(3’])55s7 ^ — Curna Warnajee (^6th) 4g 11* 

. — Thyajum of Wurjum, Detai begins Og 3* — Mercury enters 1st Padah of 
Naeshatra Revaii 2g — Saturn’s Cranium. 

End of T. 29g 50* — 2> in Nacs. Rokini, passes 285 25* — YogA Sau- 
bhttgya (4th) ends 54g 10* — Curna Bhava (1st) ends Ig 27v — Thyajum of 
M'urjum, Deri begins 8g 51* — Do. Ratri l8g 25* — Sun enters 3d Padah 
of Naeshatra Rerati 9S 57* — Mercury enters 2d Padah of Revati Og 0*— r 
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April, 

Pcongoni 

or 

Chaitram. 

Chailra. 
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5 

23 
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26 

7 
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7 

27 
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8 

23 

9 
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9 

29 

10 

f'l iday 



Cshaya. 


.0 

30 

12 

Saturday 






'■ Chaitra, fiontii.Qcd, Ephemeridet, 

Sacha Pscsha, 

Venus enters 2(1 Padah of 'Purva Bliadra 5S-— rf/a, analrersary of 
the beginning of Calpa. 

End of T. 25? 46v — J in Nacshalra iliagasiras (£th) issues at 26? 

Vogii Sobhana (Sth) ends 47? 42r — Curna Dhitala C4th) end^25? 46v — 
I'iivajum of Wurjura, Ralri begins 15? — TidhiShusti, on- which there' 
is Srardum, or ceremonies for tiie dead. 

End of Tidhi20?5l'' — D in Xaeshatra (Wdra (6th) issues 23g Iv — Yogi 
Aliganda (6lh) ends 40? 43v — Curna W'arnajee (Ctli) ends 20? 51 t — T hja. 
jam of Wurjum, Ratri begins 20? 43'^ — Mercury enters 3d Padah of 
Naeshatra Uerati 31? — Venus enters 3d Padah of Nacs. Purya Bhadrapada’ 
at 38? — Ketu’s()’s C'rantum — Sun’s l^elhei — Tidhi Dtiitia — Santara 
Septami; ceremonies for the dead, (rneaaing that the ceremonies which 
ought to have been performed on the 2d Tidhi are postponed until this day.) 

End of Tidhi 15? 27v — ]) in Naeshatra Punaryasu (7th)issues 195-25v — . 
Yogu Sucarman (7th) ends 32? 21v — Curna Dkava (1st) ends 15? 27v — 
Thyajum of Wurjum, Ratri begins 7? 35v — Sun enters 4th Padah of 
Naeshatra Revati at 33? 38 '' — Navami Tidhi — Srardum ceremonies for 
the dead — Sri Ram’s birth day. 

End of Tidhi 9?33v_2) in Naeshatra Pushia 15? 27^^ — Yogu Dhriti 
(8th) 25? 40v — Curna Co ulava (3d) 9? 33v— Thyajum of Wurjumj Ratri 
iuight time) begins 14? 42v — Mercury enters 4th Padah of Naeshatra. 
Rerati 2C?. 

End of Tidhi 3? 29’'— Oppadi (rxponged) Tidhi, ends 54? Ov, it 5 
name Yacadesi — J in Naeshatra Asleshi 11? lSv_Yogu SCila (9th) 
IS? Iv — Curna Garujah (5th) 3? 29» — 2d Curna (of the expunged 
day) Wamajee (6th) 27?" Ov — Thyajum of Wurjum, Ralri (night time) 

8?31v — Mars retrograde, enters 2d Padah of Naeshatra Phalguni 8? 

Venus enter* 4th Padah of Nacs. Purva Biiadrapada in the Solar Sign Min 
31?— On account of the Oppadi, or Avamaha Ticilri Yacadisi, the distin- 
guishing marks of castes to be generally paintad on the forehead. 

End of Tidhi 51?50v — .}) in Naeshatra Magha 7? lOv — Yogu Ganda 
(lOth) 10? 25v_Curna Bhava (1st) 24? 40v — Thyajum of Wurjura, Devi 
(day time) 25? 24v — Sun enters 1st Padah of Naeshatra Aswini and the 
Sign of the fi.xed Zodiac Mesha at 57? 43v_Mercury enters 1st Padah of 

Naeshatra Aswini in the Sign Mesha at 6? Saturn’s Lalta — This Tulhi- 

Yacadesi, a fast for the followers of Vishuu. 
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Chailra, contJnued. Ephemerides, 

Sucha Pacslia ends. Christna Pacsha (or dark lialf of the month) begins. 

End of TIdhi 46g 24v — J in Nacfchatra Piirva Phatguni ends 3g 18v 
— Do. ia UttaraPhalguni ends 56g 41v — Togu Viiddhi ( 1 Ilh) ends 2g 57» 
— Do. D.'iruva (12tli) ends 53g O'' — Curna Coulara (Stl) ends ICg 5^ — 
Thjajum of Wurjum, Dcti ^day lime; begins £Cg 19 v — Mercury enters 2d 
Fada ofNaeshatra Aswiui 5Jg — Jupiter enters 3d Padah of Xacs. A'idri 
16g — Mars’ Ciantara — Sun and Rahu’s ( 2) ’s Ciantum (no marriage 
ceremonv) — Visbuvat Paniacala (certain ceremonies recurring about the 
Equinoxes to be performed) — Samarga (middle state of agricultural pros. 
perlty)time for sowing the fields. 

End of Tidhi 41g 43v — J in IS'ccshatra Hasta ends 57g 22v — Yogu 
Vyaghata (13th) 49g 2 jv — CurnaGarujee (5th) ends 14g 5v — Thyajum of 
Wuijum, Deri (daytime) begins 21g 2» — Venus enters 1st Padah of Nac- 
shatra Uttara Bhadrapada 15s. 

End of Tidhi 37g 32r — j in Naeshatra Chitra ends 55g 16r — Yogu 

Hersbana (14tb).ends 43g 27v — Curna Biiadra (7th) ends 9s 30v Thya. 

jum of Wurjum, Devi (<lay time) begins IGg Sir Mercury enters 3d 

Padah of Nacs. Aswini 44g — Mars’ Latta — Accession of Rouch^a Mann 
(the 13th of the 14 Rulers of the Calpa) —Chitra Puruima Tidhi, (the Lunar 
day of opposition or full Moon) general observances. 

End of Tidhi 34g S3r — Jin Naeshatra Sw all, ends 54s 19v— Yogu 
Vajra (I5th) ends 3Sg 21v — Curna Bhalava (2d) ends 5g 55v — Thvajura 
of Wurjum, Deri (day time) begins 8s 58v — Sun enters 2d Padah of 
Naeshatra Aswini 2]g 51v_Venus enters 2d Padah of Uttara Bhadrapada 
58g— Saturn enters 3d Padah of Naeshatra Crilica S4g — Beginning of the 
Triplicane feast. The Christna Paesha (obscure half of the month) begins. 

End of Tidhi 32g 25v — J) in Naeshatra Visac'ha, ends 5dg 34v Yogu 

Siddlii (loth) ends 31g lOv — Curna Dhiiala (4th) ends 3g 24r Thyajum 

of Wurjum, Devi (day time) begins 8g 23v — Mercury enters 4tli Padah 
of Naeshatra Aswini 31g. 

End of Tidhi 31g 44 «' — J in Naeshatra Anuradhi, ends 56g Ov — Yogi 
Vyatipata (17th) ends 30g 56'’ — Curna Warnajre (Gth) ends 2g 5* — 
Thyajum of Wurjum, Devi (day time) begins 4g 48v — Triplicane feast 
continues — Procession of Gurulatsavam. 

j End of Tidhi 32s 15v— j in Naeshatra Jyest’ha ends 58g 42v — Yogi 
I Vari'yas (I8tb) ends 28g 39v — Curna Bhava (1st) ends 25 Ov — Thyajum 
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KAI.t-NDAtt. J 

April. 

Chaitram 

or 

Vaisacha. 

Chaitrn. 

Ferias. 

18 

8 

1 

5 

j 

iunday 

1-9 

9 

1 

6 

Monday 

j 

1 

20 

10 

7 

! 

Tuosd.ny. | 

1 

1 

i 

21 

11 

8 

1 

! 

1 

1 

I 

WcJnesil.j 


Tropical 

Zodiacal 

Sign 

Vrisha g 



£2 

■12 

9 

riiursdav 

23 

13 

10 

■ 

j ['ri(3ay. 
i 

24 

14 

11 

'Saturday. 


Chaiira, continued. 


EfkemeriJes. 


Christim Parslia. 


of Wurjum, Devi (day timo) lOS 3Sv — Sun enters 3d Padah of Naeshatra 
Aswini 46g 22v — Mercury enfeis 1st Padah of Naeshatra Bharani 2Cs — . 
Venus enters 3d Padah of Naeshatra Uttara Bhadrapada 41?. 

End of Tidhi 34? lOv — ) in Naeshatra Mula ends 60? — Yogu Pari- 
glia (19th) ends 27? 30v — Curna Coulara (3d) 3? 12v — Thyajura of Wur- 
, Deri (day time) begins £0? Ov — 2d Th^ajum, Ratri (night time) 
begins 27? 30v — Matsya deva’sday, (anniversary of Vishnu’s incarnation as 
a P/sA ). 

End of TiJhl 37? 9v — ) in Naeshatra Mula ends 2? 36'" — Yogu Sira 
(-lOth) ends 27? llv^Curna Garujee (Ath) 5? lOv — Compieffient of Thy- 
ajum (the Moon having left the Naeshatra Mula on the preceding day at 
00 guddias complete) called Shesha, Devi (day time) 2? 21v — 2d Thyajum, 
Devi (daytime) begins at 28? 35'' — Mercury enters 2d Padah of Naeshatra 
Bharani 19?. 

End of Tidhi 41? .5'' — ) in Purva A'sliad’lia. issues at 7? 33r — Yogi) 
SiV/d/i« (21st) ends 27? 42v — Curna Bluidi a (7th) begins 9? 7''- — 'J'hvajum of 
Wurjum, Devt 29? 28'’ — Mercury visible iu the West at 26? — Venus enters 
4th Padah of Uttara Bhadrapada at 21? — Rahu’sfy’sft) Cranfiim in 
Purva A'shad’h-i — Ketu’s f'clhei — Rahtot Savaui (fes'-t of the great 
I ehariof) in Triplicane. 

End of Tidhi 13? 10'' — Jin Naeshatra Uttara A'shad’h), issues 13? 21v 
— Yogu Sadhijit (■22d) ends at 28? 47'' — Curna Bhalava (2d) ends 1 .3? 20v 
. — Th}ajum of Wurjum, Dece begins 24? 2ov — Sun enters 4th Padah of 
Naeshatra Aswini at 12? 40'’ — Sun enters the Tropical Zodiacal iiign 
Vrisha Q at 21? 25v — Mercury enters 3d Padah of Naeshatra Bliaiani 
at 12 ? — Akus (Dinarda, or duration of arttlicial day' 31? 0''. 

Tidhi ends at 50? S5v — j in Naeshatra Sravaiia, issues 19? 44v 

Yogi) AMiAa(23J; ends 30? 12v — Curna Dhitala ( 1th) 18? 20v — Thyajura 
of Wurjum, Ratri begins 30? 53'’ — Saturn’s Vetliei. 

Tidhi end* 55? 57v_j in Naeshatra DlnnisVta, issues 20?] S'" 

Yogh Suhra (24th) ends 31? 43» — Curna Warnajee (Gth) ends at 23? 26v 
— Th3njum of Wurjum, begins 15? 10v-_Mercury enters 4th Padah of 
Naeshatra Bharani at 4? — Venus enters 1st Padah of Naeshatra Po vati 
at 7?. 

Tidhi ends at CO? — J in Naeshatra Satabhisha issues 32? 33^., .Yogu 
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Kalendar. 

Chaitra^ continued. Ej>hemeridet. 

Christna Pacslia. 

Brahman (25th) ends at 33g 7T_Curna Bhava ^st) cnds28f 15v_Thyajum 

1 

April, j 

1 

Chaitram 

or 

V'aisacha. 

Chaitra 

Feriai!. 





! 

1 

1 

1 

' 

A<li£;ah 

Tidhi. 


of WurjurBj Ratri begins at ISs 57*' — Sun enters Ist Padah of Naeshatra 
Bharani, at 39S 22^ — Mercury enters 1st Padah of Naeshatra Critica at 
57g — Tridina Sproohoo (the meaning of which is that the Lunar Tidhi 
Chaturdasi is repeated.) 

25 

15 

11 

Sunday. 

Tidhi ends at Og 34? — 3 iu Naeshatra Purva Bhadrapada, issues 
at 3Sg 3» — Yogu Maha Indra, ends at 33s 48? — Curna Bhalava (2d) 

ends Og 34? ^Thyajumof Wurjum, none — Venus enters 2d Padah of 

Nacs. Rev.iti at 50s — Ketu’s ( J ’s y) Luiia — a general fast — the men’s 
foreheads to be painted according to their castes. 

25 

15 

12 

Monday. 

Tidhi ends at 4s 1C? — J in Naeshatra Uttnra Bhadrapada, issues at 
42g 43? — Yogu Vaidhriti (27th) ends at 33g 51? — Curna Dhltala (4th} ends 
at 4g 16? — ^Thyajum of Wurjum, Devi begins at 3g 55? — Mars commences 
to be retrograde at 42g — Mercury enters 2d Padah of Naeshatra Critics 
(iu the Solar Sign Vrisha g) at 66g — Varaha Jyanti’s birth day, (a 
celebrated Astronomer). 

27 

17 

13 

TucsJay. 

End of Tidhi 7g 5? — J in Naeshatra Revati issues 465 14? — Yogi 
Vidicambha (Isl) ends 32g 56?— Curna Warn-ajee (6th) ends 7e 5? — 
Thyajura of AVurjum, Devi begins 14s 29? — Mars’ Vethei. 

28 

IS 

14 

Wtdnesd. 

End of Tidhi Sg 32»_]) in Naeshatra Aswini, issues at 4?g 36?_ 
Yogu Pi iti (2d) ends at 3Ig 12 ?_Curna Soyami, or Shakoni (Sth extra- 





ordinary) ends at 8s 32? — Thy.ajum of Wurjum, Ratri .begins at 7s 4? — . 
Sun enters 2d Padah of Naeshatra Bharani at 6g 0? — Venus enters 3d 

29 

19 

AmsTasja 

SO 

Thursday 

Padah of Naeshatra Revati at 33g. 

Ainarasya, or conjunction, occurs at Sg 47? — J in Naeshatra Bharani 
issues at 49g 41? — Yogu Ayushmat (3d) ends at 28g 27? — Curna Nagara 
(ICth extraordinary) ends at Sg 47?— Thyajura of AVurjum, Devi begins 
at 13g2?_Mercury enters 3d Padah of Naeshatra Critica at 3g — Sun’s 

1 



1 

Cranium. 


End of the Lunar month Chaitra. 


END OF APPENDIX IV. 
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FRAGMENT I. 


On the I'ormulx of the Hindus for calculating the Eclipses, the Tables of Sines and 

divers other Astronomical Problems. Extracted from the French Ephemerides 

(Connoissance des Terns) for the year ISOS, and ascribed to Delambre. 
(Page 4i7.) 

These Formulse will be found in the second Tolume of the Asiatic Ilesearches. Altho’ they 
may have been long since known in Europe, ncTerthelesi as the original Memoirs 6rst printed in 
Calcutta, and subsequently reprinted in London, are rather scarce, we deem it expedient to 
announce them to our readers, who, for the most part have never heard of their existence. 

Ducham, Biilly, and Le Gontil, have published that the Indians hare, for calculating the 
Eclipses, certain methods which they follow without understanding them. 

The autlior of the Memoir refeir<^d to, Mr. Davis, combats victoriously that assertion, by 
giving in the minutest details, the computation of the Lunar Eclipse of the month of November 
1789, which he worked by the Iiididn Eormulse ; Lis demonstrations and illustrations being ground, 
ed on the precepts of the Surriah Siddhanta. 

The space which I have at command is too confined to enter into particulars ; I shall there, 
fore only state, that I have revised all these calculations with attention, and with the exception 
of a few points of the Indian doctrines, and of certain suppositions, the proofs of which are 
not very evident, cue may aver that all the rest possesses alt the perspicuity which the subject 
matter requires. 

I cannot however, abstain from olfering a few words on the Indian Table of Sines, and on the 
two methods according to which these are calculated ; for since the publication of the Memoirs, 

I have noticed in a note inserted at the foot of the Table, that I had not sufficiently appreciated 
the merits of the Indian method, because I have been led into a mistake by a constant number 
w liicji seems to me not to have been exhibited in the Memoir with sufficient clearness. 

In the Table under consideratioR the Shies are expressed in minutes: it proceeds 3’’ (o 3*A 
degrees, supposing the Radius to contain 3183' ; or rather 3 437', 75.— On the same line with 
the URht Sines, the Table sives the Versed Siins. 

If the process prescribed by the Indian author be examined carefully, one perceives easily that 
his method consists merely in calculating in the fust instance a first dilTerence which at the same 
time is the first Sine of the Table. After which,, in order to obtain the second Sine, he calculates 
the second clitTerence, which he subtracts from the first dilTerence. This process gives the first 
dilTerence between the first and second Sine : and consequently (he second Sine ; after which be 



A bclni; fh<*. fl’lfcr- 
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calculatoa another second diiTcrence to deduce therefrom a new first difl'erence aud a new Sine, 
and so forth to the enJ of the Taole. 

That process is precisely that which I indicated in the preface to the Decimal Tables of Bords, 
without knowing that this method, which seemed unknov/n even to the moderns, had been so 
long practised in India. 

Mr Formula is A (2) Sin A = — 4 Sin U A A Sin A _ Chord 2 A A Sin A. See 
Decimal Table, page 4S. 

A A, being a constant qua»(ity in the Table of Sines, it follows that in order to haye 'the 
second ditference of any Sine wliatever, that Sine must be multiplied by a constant number, 
Is'ow A A in the Indian Table is 3* 45'', therefore 4 Sin 2| A A “ 4 Sin 2. 1“ 52' 30' ~ 

0,0012321= from which it results that the constant factor for finding the second diffe. 

rence is that is to say, that the last Sine foqnd must be divided by according 

to the IMemoir onder consideration, that constant divisor, is -j—, which leads me to suspect that 
so.me typographical error has occurred, the more so that the numbers of the Indian author do 
not agree well with that divisor of 225, whereas with mine -j-jl— , and following besides literally 
the precept, I find (with the exception of a few fractions) the same quantities ; as may be scon in 
the following Table. 


• / 

Indian 

Siucs. 

Sines by (he 
French 
Divisor. 

1st 

DiiTereuces. 

2d 

Differences. 

0 0 

S 45 

7 30 

11 15 

15 0 

COO 

225 

449 

671 

890 

000,00 
221,35 
418,75 
670,7 1 
889,81 

2M,S5 

223,89 

221,97 

219,10 

0,96 

1.92 

2^87 

13 45 

2-2 30 

20 15 

30 0 

1 105 

1315^ 

1520* 

1719 

1105,10 

1315,56 

1520,59 

1719,01 

215,29 

210,50 

204,93 

198,42 

191,06 

182.88 

173,92 

164,21 

153.80 
142,73 
131,05 

118.81 

106,00 

92,86 

79,25 

65,31 

51,09 

30,65 

22,05 

7,36 

7,36 

3,81 

4,73 

5,63 

6,51 

7, SO 

8,18 

8,96 

9'.71 

10'41 

11,07 

11,68 

12,24 

12,75 

13,20 

13,01 

14,94 

14,22 

14,11 

1 1,G0 
14.69 
14,72 

33 45 

37 30 

a 15 

45 0 

1910 

2093 

2267 

2431 

1910.07 
2092,95 
2266,35 

2431.08 

4S 45 

52 30 

56 15 

60 0 

2585 

2723 

2859 

2978* 

2584,88 

2727,61 

2,358,66 

2977,47 

63 45 

67 30 

71 15 

75 0 

3084 

3177* 

3256 

3321 

.3083,55 

3176,30 

3'>55’54 

3320,95 

78 45 

82 30 

86 15 

90 0 

3372 

3409 

3431 

3438 

3372,04 

3408,59 

3 I30'74 
3438,10 

93 45 


3430,74 
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This Tabic supposes a Rauius greater than 3437,7, and less than 34SS,4 ; According to 
Archimedes, the Radius would be between 3436,3, and 3438,5 ; mean 3437. 1, 

One may perceire that with the exception of some Sines, on which we only differ by a few 
tenths of a minute, the concordance is perfect in all the Table, whereas with the divisor 225, one 
would only obtain with approximate exactness the three first Sines, after which the error would 
increase with rapidity. I suspect that this erroneous dliisor, is only a repetition of the divisor 
225, which serves for finding the first of the first differences. 

Theindian author does not slate how he has found his divisor, therefore it can only be verified 
by the fact. Now the fact demonstrates that he has employed a dirisor very little different from 
mine. 

That process is extremely curious : one finds nothing like it In tlie Trigonometry of Ptolemy, 
and in order to find some vestige of it, one must, after having vainly poured overall the authors 
on Trlgonometrv, come to Briggs, who knew that divisor, which he seems to Iiave found out by 
the fact, in comparing the second differences obtained by other means ; for Briggs himself was 
not aware that it was the Square of the Chord of the differential Arc A A. 

Bat one may ask, wliy the Indians took A A rz 3* 45', instead of C. Here I believe follows 
the answer : it appears to me to have a coiiaiderablc degree ef probability. 

There can be no doubt but that the Indians knew the following theorems, Sin 2 A -|- 
Cos. 2 A m: Radius 2 ; Versed Sine A ~ Rad. — Cos. A “ 2 Sin A : whence Sin 4 A — 
(i Rad. — I Cos. A) z. Now these throe theorems are sufficient for finding all the Sines 
of their Table, and can give none else — they have therefore achieved all that they could, 
and their 'F.-ble shews the limits of their science. Indeed one sees at page 2t/0, that they have 
really emp’oytd these three Formula for calculating that Table, and that they knew besides that 
the Sine of 3 5’ is equal to half the Radius, which seems to leave no doubt on what I have said. 
Their Table thus constructed, they will have examined the first and second differences; and will 
have ri niaiked ilmt the first went on decreasing, but they will not have seen at first according to 
what law ? The second dUercnces on the contrary, went on increasing, and it was no difficult 
matter to discover that they wore proportional to the Sines, for the second difference opposite to 
SO’ is 7,36, and tliat opposite to 0O° is 14,72, the double of the preceding one : and to find the 
ratio of (lie second difference to the Sine, they will have divided the Radius 3437,75 by 14,72, 
and found the quotient to bo 233,53. Dividing thus every Sine by its second difference, they will 
constantly have found the same quotient, whence they will have concluded that in order to have 
the serond difference, it suffices to divide the Sine by 233,53. 

The Rule for the first differences is not so obvious, for the difference of Sia A = 2 Sln^ A, Cos. 
(A 4 A A), and the Sines (.\ -{- i A A) are not in the Table. 

Cut the firit of the first differences, is at the same time the first Sine in the Table ; from which 
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th?y have concluded that with the first Sine, the first of the first and second difierences, one had 
all that was necessary for calculatinj;all the rest. But in truth the Table was already calculated 
when the Hindu computers gave their diaerential method, and the proof is, that to make their 
Table be such as they hare given it, they had need to make the first Sine 224,85 and not 225, 
which would have given th» first dilTerences a little too great, and the Sines too small. 

It is true that the Surriah Siddhanta directs to divide by 8 the number of minutes which ii 

Contained in one Sign, in order to have the first Sine, which comes to the same thing as taking 

30 * 360 * 21600 ’ 

the Sine to be equal to the Arc. Thus — — — 225' ~ 3’ 45', whereas the true 

value found by the three theorems, is only 224*, 85. Observe that tl'.ere is nothing conjectural in 
all this dui the reasoning, which I suppose to be that of the Indian computer, for the Hindus had 
really all the knowledge which I ascribe to them. I do not pretend either that they used decimal 
fractions ; it is with a view to shorten process that I employ ed these in reconstructing their Table 
of Sines, for it is well known that all their calculations are sexagesimal. 

They might in taking proportional parts (the use of which was well known to them) extend 
their Tables to every degree of the circumference, but the se interpolated degrees would have had 
Sines much less accurate, and they have preferred giving tl.ose which resulted immediately from 
their formulm, and to pieservo in all its purify theTahlo which was to serve for the computation of 
all the others ; but they have given from degree to degree their 'labies of liquation of the Center. 

Their theory for calculating those Tables of Equations was incoi.q.lete and inexact ; although 
they used E[;icyclcs as wcil as the Greeks lor computing the Ine.qualities of the Planets, that 
Calculus was with tlmm less exact than t'iat of Ptolemv : tliey had intioJuced an empirical 
Equation ill contrived enough, and they supposed that from 00’ to ISO' the same Equations 
returned in an inverse order. In that respect the Greeks were more advanced thari the Hindus; 
tlitir Trigonometry was more perfect, altho’ that of the Hindus resembles ours mo?t, and that the 
Hindus seem to have had some theorems unknown to the Greeks. These Tables of Equations, 
however defective, present nevertheless a curious consideration ; which is, tliat in tiie explanation 
given of them by the Hindus, the differences of th.e Equations are proportional to the Sine of the 
Anomal 3 ’ i (what comes to the* same nearly) that the variation of the Sine is proportional to the 
Cl ^ine. 


It will be found also in that Memoir, that the Hindus found the Latitude of a place by 
calculating the length of the Shadow of the Gnomon, nirticiilari v' when the Sun was in the 
E [uator : they might find It also by means, of the Solsticial Shadows on employing the greatest 
deC!.ua'..on, which according to them was 24’. 

To. determining the Longitudes they observed the Eclipses and comj'ared them to the 
co:n!;utation. made on the Liumr Tables constructed for their first Meridian. 

A. pa^e ..15 one secs how, by means of their Sines, and without knowing the Tangents, they 
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computed the Sun's Right Ascension. Also how they computed the AscensionsI difierences and 
the point of the Equator which rose with each Sign of the Ecliptic. Their Table for the same was 
published by Le Gentil, who acknowledges not to understand upon what principles it is constructed; 
that principle is disclosed in the Memoir and I hare commented upon it at full length in a Note. 

We shall enter into no discussion on the antiquity of the Surriah Siddhanta {*). If we were 
only to consider the form of their Tables, their ideas on the precession of the Equinoxes, their 
Obliquity of the Ecliptic of 24", and the theory of the Eclipses, we might suppose the Hindu 
Astronomical books to be more ancient than those of the Alexandrian Astronomers. On the 
other hand, finding that they possessed knowledge which is not to be found among the Greeks, 
one would be tempted to suppose them more modern. Alt that is common between them is the 
system of Epicy cles for the Planets, but less perfect than that of the Greeks, from which circum. 
stance one might conjecture that the doctrine of the Indians has passed into Greece, where it was 
extended and improved. It would be less natural to suppose that the Hindus hare received from 
the Greeks, through the channel of the Arabs, theories which are to be found in their hands but 
in a crude and incomplete state. All that we can affirm is, that the Memoir under consideration 
without teaching us any thing that might advance our real knowledge, or serve to the progress of 
Astronomy, is nevertheless singularly curious for all Astronomers. What renders the reading ef 
it somewhat difficult, is the great number of Hindu technical words preserved in the translation. 
One might have given a second version where an European idiom alone would have been employ ed, 
and I had some thoughts of undertaking it, but to do this with success I had need of some further 
notions, and researches for which 1 bad no sufficient time. 

[^Connuissance des Terns, jinnee 1808, page 447’, 

t*) j\ learned Erglisliman formerly assigned 3S40 years of aotiqwily to that hook from the Eporlr when' lie 
wrote. Since that Ume (.in A. D. U'ja) he has roducfd Uiat iiuntcr of years to Til, i. e. to the year tSliS of 
our Mcti, 
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FRAGIMENT 11. 

On certain injinite Series collected in different parts of India, bj/ various Gentlemen, 
from Native Astronomers. — Communicated by George Hyne, Esq. of the H. C.’s 
Medical Service. 


I hare stated in a Note at the foot of page 03 of the Key to the Siddhanta Chandra Mana^ 
(article Hindu Gnomonics) that in Mr. Hyne's opinion the Hindus nerer invented the Series 
referring to the Quadrature of the Circle which were found in their possession in various parts of 
India ; and that Mr. Whishj from whom he had obtained some of those which were communi. 
eated to the Madras Literary Society, after haring first expressed a belief that they were indi- 
genous, had subsequently reasons for thinking them entirely modern, and derired from the 
Europeans ; ohserring that not one of the Jyautiih Saslrat who used these Rules, were capable 
of demonstrating them. 

Since the lime that I wrote the Nofe referred to, Mr. Hyne has done me the favour to com. 
municate to me an account of the Series which had come to his knowledge ; and I now lay the 
same before the reader in that Gentleman’s own language, being well persuaded that it cajinot 
fail to interest much all the votaries of science. 

“ My Dear Sir, 

I have much pleasure in communicating the Series, to which I alluded in a former note to yon, 
regarding the quadrature of the circle j and which some hare supposed to have been invented by 
the Hindoos. 


Let d be the diameter of a circle, and c its circumference : then the value of c may be 
obtained by any of the following formulae. 

(I)c =4d-^ + 


(2) C I2|d (1 ^ ^ _j_ ^ ^ . _ . J- 


4d 


4(1 


4il 


(3) C 2d 4- +0^-1 (i + 1.3 3.5 ^ 

fid Sd , 8d .w 2 , 9 , S , 

^ ^ 82—1+ 62-1 + 102 — 1 ■ * ■ “ ( 1.3 + 5.T + 9.11 + 

O 2 


(5) c = 4d — - 


8d 


8d 


8d 


9 


(6) c = 3d 4 1 

* S3. 


12—1 82—1 

4d 4d 


122-1 




9 


4n -5’4(i — 3 


). 


43(J+ + . . . 

C = 1 * , * 

1*4-41 35-^V3"r 5S-t-4.5 ■“ *“^5.1 51 +10-52 +51 -Mo.324II^17* - 


33—3 53—5 

>®d Ifij 


I fid ^1_ 


i+22-flf 
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All these series, are rerj easily derived from that, which expresses the arc of a circle ia terms of 
the radius and the tangent. 

Let z be an arc of a circle, of which t is the tangent ; r being radius. Then, by the theory of 

functions, or, by the differential calcului, z = r (t — ^ ^ jf , j 

3 d 7 9 

and z = 45*, then t => 1 ; and c=8z = 4d(l — T"f“T — f"(" i'-Oj which is the first 
series. If z = 30*, then t = and c = 12z = fid 5— + — . . 12id (1 *- 

4- -i- — -i- . - Oi which is the second series. If the difference of each pair of terms of 

the first series be taken successively, then c == 4d (1 — + -p t + ■§■ tV • • -) = ^d 

X which is the foarth series : and, if we begin after the first term, then 

•), which is the fifth 




9 

1113 ' 


series. If the two last series, which are equal to each other, be added together, and each term of 
tlie sura be divided by two, then c = 41 (1 4. -f A _ A _j. . . . = 4d 

^ - -)j which is the third series. If the terms of the following series 


3.5 


5 7 


X + TJ 

1 _L — ~ -4-„ ... be added and subtracted to and from those of the first, thus i 

^ 4.S 6*0 S'19 ^ 


I — 

4 + 

f 

s — 

t 

T 

+ i 


1 

2 

3 

4 

i + 


re + 


8.10 * “ • 



r 

2 

S' 

+ 

t 

♦ — 

2^4 “1" 

46 

— 6.8 " * “ 


1 

I 


I ] 

i + 

2-3.4 “ 

~ 4-3.6 

+ 

eT ” i 8-9 16 


l then 

(6) C = 4d (i + g 3.^ 4.5-6 "I" 6.7 S * - -)• 

1 <g 3 4 5 1] 

(7) If the terms of the series ^dded and subtratted to and 

from different terms of the series 1 — T + 'f — r — thus; 

1- i + i 


2 4 

X 4. - — j-i- 

s 1 17 ST “ fi.T 


I + i ^ 

5 


2 1) — 1 

n 


3T 


— “H — 

65 lOI — 4 u * I 


4. ‘ - 4- - 

~ 17 ^ 37 


65 ~ 


4 I. — 


then c ~ 4d 



(1‘ -I-41 Si 4.3 f 5i 4- 4» 


4-4-7 ■T 95 4- 4.9 ' 


4- « “il, w'dch is the seventh formulte. 

^2n — us 4- '*•■411 — 11 

I am, my dear Sir, most sincerely, your’s, 

Madr.vs, 17th August 1825. 


G. IIYIVE.’* 
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FRAGMENT III. 


On the Tamul Divisor of 576 years. — Text, page 8. 

Indepexdsntly of what has been said in the Text and Commentary of the Dlyisor S76, 
I ishal! remark one of its peculiarities which has hitherto escaped attention. 

It is sometimes convenient in the course of investigation, and particularly in cases where the 
juxta position of Epochs is required, to set off on one side from a Root free from fractions. 
Now the period of 576 years enables ns to resolve the Problem with great case, provided an 
Epoch whose Root is an integer, be given. 

For if out of Table I, we take the abstract Root for 57C years (•) we will find it to be (4*) 
O' 0’ 0", and as there are seven days in the week, on each of' which the Sanra Mana may begin, 
if we multiply 576 by 7, we have 4032 years for product, whose abstract Root by Table I is 
( 0 *) 0 ' 0 ’ 0 ^ (+) 

F.xampli. 


Let the initial Root of A. C. 3S30 current, or 3S29 complete, be resolved, it will be, 


3329_3102=:A. D. 227. 


Pa 

G. 

T. 

p. 

Epoch A, D. 200, Table IX, 

200 


0 

50 

15 


20 

iD 

10 

25 

0 


7 

(3) 

48 

38 

45 

Initial Root A. C. 3SS0 complete 

227 

(0) 

0 

0 

0 

Hence If to the Epoch A. C. 5329 


(0) 

0 

0 

0 

We add (or subtract) abstract Root for 570 years 

+ 

(0 

0 

0 

0 


We have , - » - - Sum (4) 0 0 0 

DifTcrence (3) 0 0 0 


But if instead of the abstract Root for 570 years vre use tint of its multiple 4032 years, 
vlr. (0") 0' 0' 0' ; it is mauifest that the Epoch wilt remain as it was, relatively to the initial 
feria. 



1> 

A . 

V. 

p. 

(•) For the abstract Jtout for 5TS years, Table I • - 509 

(6) 

20 

25 

0 

70 

14) 

6 

27 

30 

6 

(«) 

33 

7 

30 

Abstract Root 576 

(4) 

0 

0 

0 

(+) For the ii£s(r«c( Root of tlie period of 4032 jeari we have, Table I, • ItOO 

(3) 

40 

50 

0 



X 

4 


4000 

(1) 

43 

20 

0 

30 

( 2 ) 

45 

37 

30 

2 

( 2 ) 

31 

2 

30 


Abstract Root 4032 


(0) 0 O 0 


In the same manner, if there be any fraction in the 
proposed initial Root, or Epoch, the fractiea in both 
cases will remain unaltered. 

On this principle I have calculated the initial Roots 
of the following years, which exhibit every possible 
change which may occur where the generating Root or 
Epoch consists of integers only. 

Generally, in the period of 4032 years the series of 
initial integer Roots in ascending progress will be 
0, 3, 6, 2, 5, 1, 4, 0, &c. and in descending years 
0, 4, 1, 5, 2, 6, 3, 0, &c. 

This, however, is not to be mistaken for a Solar 
Cycle, excepting as far as the feriae which begin the 
Solar years are concerned. 


Years 

Saca 

complete 

Years 

Caliyugan 

complete 

1 Years 

1 Ante 
Christum. 

i Roots 

1 

Initial 

FeriE. 



3804 

0 



3228 

4 


449 

2632-® 

1 


1023 

2076 

5 


1603 

1500 

2 


2177 

924 

6 


2753 

348 

3 


An 

no Domini 


150 

3329 

228 

0 

726 

3905 

840 

4 

1302 

4481 

1380 

1 

1878 

5067 

1956 

5 

2154 

5633 

2532 

2 

3030 

0209 

3108 

6 

3606 

6735 

3684 

3 

4182 

7361 

4260 

0 

4758 

7937 

4836 

4 

5334 

8313 

5412 

1 

5910 

9089 

5988 

5 
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FRxiGxMENT IV. 

Compuia^on of an Eclipse of the Moon fty means of certain memorial and arlifctal 
zeords, and of shells in lieu of figures ; Ike formula for ickich refer to the fur 
Vakimn Tables (IheXXVlth, XXVIIth.XXVlIIth andXLVIllh) published in 
this collection. — By Sami Naden Sashia, a Kalendar maker residing in Pondicherr ?/, 

I had often read and heard of the singular process by means of which the common Indian 
Almanac makers computed Eclipses ; scoring their quantities with shells, instead of writing 
them in figures; and dispensing with the use of Tables, by means of certain artificial words, 
and syllables ; which recalled the required numbers and Equations to their recollection, and was 
long desirous to obtain a positive proof of the truth of that report, which I always suspected to 
be much exaggerated. After a long search for one of these mechanical computers, a person was 
introduced to me by my venerable friend Abbe Mottet (one of the Missionaries of the Institution 
de Propaganda Fide iu this part of India), and I found the Sashia thus introduced to me, com- 
petent to my object, for (as I wished) he did not understand a word of the theories of Hindu 
Astronomy, but was endowed with a retentive memory, which enabled him to arrange very 
distinctly his operations in his mind, and on the ground. 

Tins person, whose name was Sami Naden Sashia, computed before me the Lunar Eclipse 
whiih forms the subject of the present Fragment ; and after a due examination of his process, 
I concluded (as Indeed I had expected) that the artificial words which were supposed to elicit 
results, were only designed as vehicles for finding the arguments of the four Vakiam Tables 
published in this collection, and of some others not included therein, without which it would have 
been impossible for him to perform his task. 

With regard to his calculating with shells and counters, (the latter representing zeros) it 
amo-mts (o nothing more than scoring any number of points when playing at cards with similar 
articles, but on tt larger scale. The multiplication and division of numbers, these computers 
abiidge by means of particular Tables, generally constructed by themselves, which contain the 
number of multiples of the Elements wliich are likely to be wanted in the operation ; so that in the 
first case, they find the product at once ; and in the second, by help of the nearest quantity to the 
diviciti'.ds th( y find the quotients in the adjoining columns, the operations being thus reduced to 
audition and subtraction, 

1 he foregoing explanation may I believe, dispense me from representing all the figures resulting 
from the various dispositions of the shells in the different branches of the Problem, and admit of 
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tny using figures in the more coinplicated part of this computation ; this being necessary to amid 
eotifusion in explaining the process; for there is no cancelling on paper, a rule svhich they 
cause to vanish by mixing the shells the instant that its results have been obtained ; preserving only 
the latter for future application in a distant part of the ground on which they operate. 

Numerical account of the Sou7ids. 

1 Ka ; Tha ; Pah ; Ya or Yum ; Kiali ; wia ; Staha ; r.uiun. 

2 Kha ; Thaha ; Paha ; Rra ; Ivra ; Ra ; Ri. 

3 Ghe* ; Dheu ; Bheu ; la ; K!a. 

' 4 Gaha ; Diiaha ; Baha ; Va ; Ye ; Kooa, 

5 Ghank ; Nanh ; ]Ma or Mun ; Na ; Sa. 

0 Tsha ; Ta ; Tou ; Shah ; Utsha ; Cshe ; Reeshe, 

7 Tsliaha ; Taha ; Saha : Za. 

8 Dja : Deheii ; ha ; hi ; Dhetia ; Do, 

9 Djiha; Dhaha ; Lhah ; Dha. 

0 Gnia. Na. Ni. Rno. a. (the last, or zero, being always expressed with a counter.) 
A near approximation to all these sounds is considered as included in the list, and therefore 
renders tlieir articulation very numerous. 

This variety of sounds for the same number was invented for the purpose of avoiding caeophonv, 
xvhen using them to express large quantities, wherein the same figure mny be repeated several 
times ; and also to give to the collected syllables the resemblance of a rational word. 

, hen a regular technical term is too short to be split into as ninny syllables as the quantity 
which it expresses contains of digits, then they lengthen it at pleasure and construct by that 
means, a memorial word which answers their purposes. This will be exemplified in the folloviing 
exposition of the Elements of the Vakiam process. 

The Vedam, Ve — do — da — Gnia — na — tou — Staha. 

The Raza Gherica, 11a — -za — Gheu — ri — ca. 

The Kalaiiilam, Ka — .la — ni— la. 

The Devaram, Dheu — va — ra. 

These ijlUbles they expound by inverting tlmir arrangement, beginning with the last, and 
Cr.ding with the first ; and scoring from the right, thus : 

Staha • -l-tou — Na O — Gnia O — Dha — Do Ii:; — Ve ;; n 

Vedam, or 1C00984 days. 

Ka • — Ri •• — ■ Gheu • •• — Za *,*,*•* — Ra •• * Rava Gherica or 1237^1 dajs. 

• Li • • • Ni O la • • • — Ka • a Maianila or 3031 days. 

Rra •• — Va J J Uehou I J J 5 a Dcvaiain or 218 days. 



( S3G ) 


V!1e Table III 
tbu cuUcctuia, 


As for the Chandra Vahiam Dhurmavana, because it varies on each da.y of a Devaram, th« 
computer retains that Element numerically in his mind ; and the three digits irhich it contains 
(and can never exceed) recal to his recollection one ef the 248 artificial words, which he learnt 
by heart ; the sounds of each ef which indicates the Moon’s Equation due to the Druza of the day 
computed for. Thus, as will appear piesenily, the Chandra Valdam on the 20th Vyassei (Bengal 
Jyaishta) being 129, the computer says unto himself, Di — wia — va — Ra — DJa, which invertiug ha 
finds in his memory, 

Dja J5*I — Ra*« — VaJJ — wia • — Di 2 J J J which indicates 8’ 2i* IS'. 

If it had been for a Vahiam of 101, it would be, Dja — no — ina — nnium — hi •, and by inversion 

hi JI5l — nnium • — ma — no O Dja JJJJ which gives 8’ 15° 8°, vide Table 

XXVI. 

i'or ihs Ahargana and Soota dina. 

Wo need not repeat here what was so fully explained in the body of this work on the sul ject of 
these Elements. As the Almanac makers make their computations periodically^, the Ahargana 
of the preceding year, furnishes them the means of fiuding that of the Sun for the beginning of 
the succeeding one, which is done by adding 306" 15' 31' 15'’ thereto. And the absolute duration 
of each Solar month, such as given in Table III of this collection, (which they all know by heart) 
enables tliem to find that for any particular day in the year, without any formal computation. 

As for the recurrence of the new Moons, roost of them use a Cycle of 19 years, tike that of 
I.Ietoii and with regard to the Eclipses (both Solar and Lunar) I believe many of them have 
learnt from the Europeans the use of the Chaldaic period of 223 Lunar months, or 18 years and 
10 days ; and tliat they venture to compute on a probability that they will hit on the proper day. 
I suppose that their knowledge of that period is of foreign origin ; for I see it mentioned no where 
in their Astronomy. Certain it is however, that the common Tamul Kulendar makers, do not 
trouble themselves about the Luni-solar Ahargana, and that in their computationi of Eclipses, 
every thing rests on the Solar one. (*■) 

Article 1. 

The computer having established that a Lunar Eclipse is likely to occur on the 20th day of the 
Solar month Vyassel (Bengal Jyaishta) of the Chacra year Parthiva, being the 4926th of the 
Cali yug, and the 1747th since the birth of Salivahana, calculates his Ahargana sa above described, 
ana finds it to be 1799313’ 2-' 18' 15’’, which he expresses thus, with his shells. 


\*) Sami Naden acknowledged to me, that be had learnt how to determiae whea au Ikligse was possible, 
froB! I hris.ian A.iisionariei : tint that there was nothing about it in his books. 
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• • • 


9 • • « « 9 


• 9 • 


• • • • 

• 9 


9 9 9 9 9 

^ 9 

9 e 3 M 

3 3 

*nd dnidin^ the sum of days by 7, lie finds that the last expired day fell ca Tuesday^ and the 
current one on JVednesduy ; because altho’ they count the rernaindor after division from Friday 
ai zero^ for the Leginniiig of the years and months, they reckon Friday as 1, for the intc rmei'.iate 
days of the month. 

If we want to find the European date of these, 'Fiiesday and fVetlr.csddy, we may have recourse 
to the methods which were disclosed in the first part of the Key to the iSludi'ziuma Ss'ura ir.ar.a : 
and Tuesday will be found to fiUl on the Slstof May (90th), and JVedmtd-iy on the 1st of June 
13 2 j, (2l3t Vyassei), 

Articli 2. 

Tor the Sun's apparent pia:e. 

The next step to be taker, is, to compute the San’s apparent place at his rising on (he Suoia 
dina, which nas explained at full length at page 12-i and following, (Key to the Siddl.auta 
Chandra mana, Pi: t it), and therefor# need net be repeated here, I slie!! only give the abstract 
of the Rule, as i'o'h.-.vs ; 

le The F.kuriCi,ut fer the 2 3:h Vj assei, (besides the sum of da;, s) gave a fraction of 

2' 13' 15*’ 

wiiich rctr< nth from CO 

remaiiulcr 57 *41 75 


which guddiat, viguddtas, f;c. are to be added as taius, vkedas, &c. to the Sun’s Saura 
degrees. ("), 


To proceed. 

For the Sim's Saura place. 

t‘> O i the 20th Vyassei the Sun had moved ihrocgh one complete 
Sign (tUat of iVlesha) - . . . 

ilako for 13 co-mpl-fe days 

,, 57 tuddias . 

,, dl vi<:ud(iiaj 

,, 45 paiss 

Sun’s Saura place at Sun.rise • 


s. ' » » 

1 0 0 0 0 

13 0 0 0 

£7 0 0 

41 0 

43 


1 13 57 41 45 


30 To er-uate which, we have by the Yoghiadi Table (XXVII) for the first 8 dat-in 
V)"'*’', - - . 19 cah* 

Di, 2' or lo days . . _ 

And for 4 days that reniciii (-^ of 22) - - 11 

Sura 51 


(*) Vi.Ic- Note at the foot of T.iMe XXVU, p.in I. But itiea here 
the 20;li of V^aEse. ; uthernise ive wouM have to su'jtract 3' Jj*. 


we are lo lake 19*, asd not 20% for 
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B'lt we want for 2' 13’ 15° less fpaga SS7) ; ticrofore as wo ‘tiaye 2S' for 8 days, It ii 
rr 2* -45 for 1 d.iy, anJ 60'; 2° 15’ :: 2' 13’ 15 : 6' 20% which retrenching from 51* give 
the iiipjatloii ;iou gilt 50' 5J' 40’ su'Araciije, ©’s Saura place - 1' IS" 57' 41' 45* 

Equa-tion . - — 50 53 40 

Q^'% Spu(a Graha 1 IS C 48 5 

Articli 3 , 

For" the Ulonn's appaj’ert piece. 

1” IVe are first to compute th« Moon’s Dritta ; which is performed as indicated at page 1S2 
and 133 of the second Memoir ; it being rememl cred that ti*e common Kalendar makers peiform 
their dirislons and multiplications, by the help of Tables of multiples as stated at page 334 of this 
article; and the result in the present instance is 1 vedam ; 16 raza ghericas ; 0 calanilam^ 
and 1 devaram.^ with a remainder of 120, being the Chandra f akiam Dhurnuivanham — 1 he 
four Elements they tnuUiply into the respecfiie Longitudes, as shewn at p'age 133, the product* 
being as follows : 

1 vedam . . - r 2’ 0' 7' 

l(i raza nhericas . - 2 24 60 40 

I\o calanilim . . 0 0 0 0 

1 deraram . . . 0 27 446 

Chandra Druva . 10 24 31 53 

wdiicli is to be equated by means of that eporatien which they call Fhula Trium Doentaray 
(tide page 134, anti Table XLVTI.) 

2o It will hare Icon found that after having divided the Ahargnna by the four ElementJ, 
there was a remainder of 12P days, which is the Argument of Table XXVI. JMow these figure* 
recal to the memory of tiie computer, the following artificial sj liable*. 

Di— wia — va — ra — dja, — which being reversed and expounded 

i>j» 

Ra • • • • Va 

• Wia Di 

produce S' 5 4’ IS', which is the first part of the Equation required. 

.3® For the Equation of the Desentaracalas, we are to refer to Table XLVII, and find that 
those due to the preceding month, Chailram, (Bengal Vaisucha) are 15', always additive. And 
for the AndraviculuSj Xhe same Table gives us for Vyassei, itselj — 10'. 

Now the odil degrees, minutes and seconds of the Sun’s apparent place, being 18* 6' 48* 

(present page) multiply the same by - - X — 10 

you have - — 3c llv 8 

which, (as was esplained at page 134), are to be subtracted from the Desentara calas, being the 
second Equation soughtt 



( 339 ) 


40 Lastly, for the ^tadhya Gati vicalat, we are to resort to the Chart Jr/i T’afciam, [or Argnment 
of Table XXVI) 129. Referring to the said Table we find the Moon’s Sputa Gati, or true 
motion, for that number of days ■ - » 826 calas 

But the Sun’s mean motion it « > • 791 

Difference 35 

and as for each devarnm (248 days) elicited by the dirision of the Ahargana by the four 
Elements, there is an Equation of 32 tarparies or thirds, and as in the present ease there was only 
one devaram in the results (paqe 337), we have 35X32® rr 1120 tarparies — 18r 40^; and on 
account of 40* say 19 ricalas, which is the third Equation required. 

5a With these results we come to the followinj conclusion. 

Moon’s Druva - . » , 10' 21* S4' 53“ 

Chandra Phala . . - .821 18 0 

Moon’s approximate Longitude . 7 13 52 53 

Desentara cilas (page 33S) . 15* 0* 

Andra vicalas (page 338) - — 3 11 

Equation .11 49 . . -{-1149 

Madhya Gati vicaias . . ■ . -j- 19 

Chandra Sputa Graha, 20th Vyassei . 7 19 5 1 

It is always to be understood that all these additions and subtractions are perfcrcied by the 
play of shells, which is rery expeditious, but would hare become tiresome if represented erery 
lime on paper. 

Aniicr.E 4. 

For the Argument of the Purnitna Tidht. 

This article is for finding the instant of opposition, which is always the end of the 15th Tidlii 
in the Lunar month. The operation consists in taking the difierer.cc of the Sun and Moon’s 
Longitude, and then by the method indicated at page 137, to find the instant when it occurs after 
that of true Sun rising, on the particular day leferred to, for which la.'^t article see also page ICC. 

These respectlre Elements the mechanical computer disposes, with ills shells, in the following 
order. 



Distance, 

J’s Longitude, 

O’s Longltur^e. 


• • • 

• t • • 

• 


• • 

• • • 


• • 




• • • • 

• • • • 

• • • • 

• • • 

• • • • 

• • • 

• • • 

• • 

• • • • 

• • 

• • • 

• 

• • • 

• 

• • • • • • 

• • • • • 

£s. 

29* 53' 13’ 

T 19 5 1 

Is. 19* 6' 4S' 
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»“i(l as s;,v*Tt' sJatcc!, ha Suds that the iiuiant of C['pcsiiior. occurred on the Slst 

Vvfissei, at O' 30' O’’ aftei tiue Sun rising iit '.lie place cunipuieil for. 

It is not ho’.vefar, f ' be balleved that the common Almanac makers ralcclate the true duration 
cffi 0 artificii! c!av r.: J r.ii^ht in the manner that was exitaincii in tlm second section of the 8th 
arth-'e of ti'c K- v to the Siddlianta Chandra mana, the proV.h ms of which are far beyond their 
comnreisension. They have a Table where the time of the San risiig aiid setL;:i_; for everyday 
in {ii.- y ■■ir, is ri ac^v {■ompiib d ; which serves them for a g'-eat number of ) i v.r:', and to \i hieii they 
rtf'! the end of each Tiilhi. When unable to congtruct it theiakelves^ they procuri otie from tiitir 
mere Larutd celieagucs. 

AuTiCt.E 5. 

Vor ihs apparent plu^e cf the ^Toon's Node, called Raliu, 

Of the theory of (his pait cf che ProLb m I could not obtain even the most general account ; 
and circumstances ofa pdiifii; nature, have presented mo from investigating it as I intended to 
have dene. I give tla refers the computation as I received it, with a belief i owever, that with the 
assistance of the data contaiued in this woik, there will be no Jiihcui'y to demonstrate its sererr.l 
piopcaitions. 

10 The Tauul Alraanac makers osc a censtant number, recailid to thr-ir memory by the 
sounds Cshe — tin — aa — Gnii — lino — iiec'.ae — yam, whicn inverted as usual gives 
Yam — Recshe — R.io — Gnia — rm—t’.ia --CTiie 
1 C 0 0 0 6 6 

this number th'-y subtract fiom the rkhargana (page 33C) . . 179931? 

(•) 16uO(t'J5 

Remainder 199247 

1“ They next put down (his remainder in two jdaces, 

lo 2« 

199217 Olultiply fh" 2d by of the Periodical 199247 

' revolution of the &I 0011 , or . . X 9 

(vide infra) . . * 10 S? S'! 50 “17^3223 

159230 26 23 10 

Z" This pioduct is to be divided by another constant number recalled by, 

Dhu— na — Oja — Diiu—tou — pum 

which l ives Pum tou Dhu — Dji — na — Dim 

16 9 8 0 9 

(•) he ni,. i,.p pf ihc Mcon’s Niidc beiig S' IC* 45* (,•" aC’'" nr 3' IC* 45*, 1446 4tr. if wc trppnse it to 
he in c}.;. ))'i 1 1 . f iii.- 'negiauieg of a period cf IGdCOcG day5, it wiil be precLelv 6 t);gt.s behind it, 

at the end oi Ujc s..[nc. 
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49 Proceeding to the said diyision, we hare 

169309) 1703223 (10 day* 


The quotient 10' 3S‘ 3(5’ 50' they put down 
under the sheiU which marked the first time 
19D247 * (page SIC), and subtracting it from 
the same, they find a remainder of 199236*1 
26' 23’ 10' (ride supra^. 


and this remainder they again divide by a number, recalled by the sounds, Cshe — tha — mum j 

which answers to Mum — tha— Cshe 

5 6 6 

In order not to confuse his shells, the computer performs that division in two or three steps, to 
as- to bring out round numbers, as much as he can ; thus 

566) 19923G (250 signs 
1093 

2^ 

2830 

Stop here - 1126 

Then arrange tlie shells thus - e 1136’ 26 33' 10' 

Multiply by SO - - - X 30 

31093 11 35 0 

Pivide again the degrees by 566) 34093 (60 2 signs, which add to 250 above found, 

S296 

Stop here • 133 

X 60 

7980 

Add the minutes of the dividend - - H 

506) 7991 (14' 

506 

2^331 
2264 

67 

X 60 

4020 
35 

566) 1055 (7' 

2962 

93 which neglect. 


169309 
9M’3S 
X 60 

) 5707980 (33 guddiai 
509 127 
"O 137^0 
609 127 
1U4233 
X 60 

) 6256980 (36 viguddiai 
509427 

iTcim 

101SS54 

'143856 



) 8631360 (50 paras 
8490150 

“iJobTo 


Add the seconds of the dividend 
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Hence we hire a quotient of 352’ 0* 14' 7’ of •which retrenching the complete reTolutioni, 

we hare . • 4» 0’ 14' 7* 

From 12 signs ■ .12 

Supplement . 7 29 45 53 

And add a Bijah ef (♦) . . 40 0 

Stoiu Rahu^ or true place of ft, 8 0 25 53 

AancLE 6, 

For the Patum Chandra Puram, or Argument of the Moon's Latitude. 

1” Retrench Rahu’s place from the Moon’s, increased by 12 signs. 


Moon’s Sputa Graha, (page 339j 

7’ 

19° 

5' 

1* 


12 





19 ' 

19 

5 

1 

Soola Rahu ft ii 

8 

0 

23 

53 


" 11 

IS 

39 

S 

Take the Bhujah (page 86) 

12 




Argument of Vieshipa cn/ar, or minutes of Latitude 

. 0 

1 1 

20 

52 


2» With 11° refer to the Vieshipa Pataca cafa Table her* 
annexed, you find 

a / » 

For 11 . .51 32 

Proportional parts for 20' 52* - 1 37 

A'ya Vieshipa cal as .53 9 

which keep in reserre. 

Article 7. 

For the Chandra Mandula Lihitangula, 

The Chandra F«/t fa Bhurmavanham, which was found to be 129 days fpage 338}, when 

referred to Table XXVI, shewed that the Moon’s true motion on the said devaram day was 826 '. 

Divide the same by • . - 25)826'(33' 3* 

75 

Te 

75 

T 

60 

The quotient S3' 2 ' i, caHej Chandra Mandala Lilita. 25)60(2 

50 

10 which neglect. 

( ) The .diiitisn ef these 40 celas in all computatioos of the place of the iloun’s Node, hj the Kaleudac 
inakeri, appears to me manifestly, empjrical. 


Table of Vieshipa 
Pataca c:ila. 


• 

t n 

1 

4 43 

2 

9 26 

3 

14 8 

4 

18 51 

5 

23 32 

6 

28 14 

7 

32 55 

8 

37 40 

9 

42 19 

10 

46 53 

11 

51 32 

12 

56 8 

13 

60 43 

14 

65 19 

15 

69 54 
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O 


Put down this quotient in two places, ^ 

lo go 

33' ■ 2' S3' ■ S' 

Multiply the 1st by X 5 * Add 82 33 

Halve it . i . 1G.5 10 Halve it . . ^ . 113 37 

Carry it over - , 82 35 * Mttna I'ogarda Libila 57 48f 

Subtract Nija VLshipa calas (vide supra) 53 Q 

Grahana Libila, (Difl’erence) which lay by - 4 304 

(N, B._Here we have two sides of a right angled triangle, viz. the Mana Yogarda 

Libila, .... 57' qs?!" or say 49" 

And the N/ja Vicshipa Gala . - 53 9 

which keep in reserve.) 

Article B . 

For the Csli’shna, or quantity of the Disk eclipsed. 


Having found the difference of the above two Elements to be 4' 39^" ; or say 4' 40", we are 
to divide the same by the Chandra Mandala Libila, 33' 2"(IS82") found at page 342, for which 
purpose we are to raise that quantity by repeated multiplications into 60, until the latter may 
divide the former. 4' X CO 4. 40" — 280" and 230" X 60 = 10800"' 

1982) 16800'" (8,47 &c. 

15856 

9440 which neglect 
7928 &c. 

and the quotient is the Csh’shna, shewing that 8.60ths of the Moon’s Disk w ill be eclipsed. 

Article 9. 


For the middle, beginning and end of the Eclipse, 


I® Square the 

Mana Yogarda Libila, 57' 49" 

(Tamul process) 

. 

lo 

2o 

30 


57 

49 

57 

49 

57 

57 

49 

49 

399 


513 

"Idl 

285 

245 

228 

190 

2249 

2793 

2793 

2401 


Divide the 4th product by 

60) 2401 (40 

I 



Add the quotient to the 3d 

A 

2793 




40 




2333 


Add the 3d 1. . - 

- p- • 

2793 


Divide by 

- 

60) 5626 (95.46 


220 

4S 

Add the quotient to the 1st ;; S2 19 

93 46 

Manit Yogarda Vurga i 3342 45 

the square of 57' 49". 



( ) 

S» Square the N/Ja J'ksJtipa Cain 6S' 9'. 


1®. 

2® 

8 <*' 

53 ’ 

9 

53 

53 

53 

9 

159 

255 

477 

477 

2cS39 

Divide the 4th by 

60) SI (1 


21 which neglect 
Add the quotient to (he £d. 

477 

1 

47S 

Add the second • 477 

60) 95o (15' 55' 

355 ' 

55 

Add the quotient to the 1st . 2809* ' 

15 55 

Vicshipa Cala Furga (^*) - 2821 55 


3 ® For the Mo«la J'urga, or squcre of the third side of the t.inugle. 

From the Mana Yogarda V urga » 33 12’ 46' 

Subtract Ykshipa (Jala Furga . • 2324 65 

Moola Vurga . 517 51 


4® Find the squire root of the Moola Vurga, {Tatnul process.) 



(*) 4 
(t) 4 

Dl'pove (he figures with 

Single. Double, 

shells thus ... 

5 1 

Say 2x2=4 

— 4 

Place the product uiKler") 

— r — 

5, and over 1 (*) subtract j 
the latter. ! 

(x) riace the quotient 80 ^ 

A I 

afler division of 100 under { 

— 8 

117, and subtract ^ 

3 

Subtract 

3 


(+) 4 

(*) 0 

Single. Of 117 that romam 
7 divide looby 40 (because 
4 * is placed in thecolAnin 
— of tenths). 

7 40)100(2X40=80 

20 

Add 17 

0 — 

Sum 37 (x) 

7 Say again 2X"— (+) 4 

— .4 which place at top in the 

column above 7, and under 

3 7 below, from which sub. 

tract. 


Mu'tiply the remainder 33 by 60 ; and add to the product the 51 odd vicalas, i. e. SSXSO-f-Sl 

2031 , which divide by 44 expressed at the top of (he Rule (* and +). 

41)2031(40 

1760 

Stop here - 271 


^•) Thff UlstjiiRrc [)y ihc Euiopran rule is 3342* 46' 1*, the 2d 2824* 55' 21*, awl the square root of the 
3d is 22' 44" 11”, the difference proceeding from Ihe lliodii rale reglectiag the last fractions. 
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For the qnetifiit 40 place 4 C+) in llie column at top betvveen f*) 4 and I, —Square the last 

quotient 40X40=»1600, which divide by GO) U 00(23' 40", and bcsau-e tha fiactiondO exceeds 

40 

22 (the half of the divisor 44) take 27. 

Fiocn the preceding remainder . £71 

Subtrai t these 27 - . 27 

Sum 244 

Which divide again by 44} 2(4(5 24 

2:0 

"iJ 

and because the remainder exceeds 22, take 6 (Jf:), whicli^uotient place at top in the column 
between (t) 4 and 7. 

Lastly, fake (he half of 44 (* and h) which amounts to 22, then the Moolti Vurga Me'a, or 
the square root of the curtate distance, or Mitna Yogarda Libila (page 343) is 22 calas, 
4G vicalas, which lay by (vide note page 314.) 

Article 10. 

For the Grahana Tinnoila Padhi, or half the duration of the Eclipse, 

We hare already seen (page 342) that the Moon’s true motion for 129 days 
of a devaram was ....... 823 calas. 

And the Sun’s true motion on the 20th Vyassei by Tamul account (*) is .57 15 
The relative motion is therefore .... 763 45 

or in vicalas . 46125* 

Now as we are to divide the Moalu Varga Meta 22' 46", by the Sun and Moon’s relative 
motion, raiie it by repeated multiplication iufo 60, so tliat it rasy be divided by the latter, that is 
22 X 60 -j- 43 X CO =: 51930. 

Then 46125) .Si 960 (I guddia' 

46125 

35335 

CO 

) 2I501C0 (40 vlguddias 
1 81500 

'305100 

2767.50 

'28350 

60 

) i7010'00d’ (36 paras 
138.375 
317250 
2767.-0 

40500 which neglect, 

and the qnirfient is the half duration of the Eclipse, viz. 1' 46’ 33*. 


(*) The Eua’s true moiiou on the 3Gtli Yyassti, bj T.vble XXVIII, is 57' It". 
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Article 11, 


For assigning ilio time of middle, beginning and end of the Eclipse, 


It was stated at page 340, that the Purnima Tidhi ended on the 21bt of VyasscI at (F 30’ 
after true time of Sun rising. Now by the Tables which give the duration of the artiSeial dar s 
and nights for every day in the year, it appears that the duration of the day is . 31' 35’ 

£0th to 21st Vyassei. Of the night - 23 25 

23' 25’ mark therefore the true instant after Sun setting when he rises again. But the 
Purnima Tidhi ended (the instant of opposition, page 340) at . O' 30’ after © rise. 
Let it therefore be added to - . - - 28 25 

End of Tidhi from preceding Stai set . 28 55 after © set. 


End of Tidhi ...... 2S' 55’ 0=’ 

From wliich retrench Grahana Tinooria Vadhi (page 345) . 1 46 36 

27 8 24 

Beginning of Eclipse on the 20th Vyassei after Sun set 27' 8’ £4’ after Sun set the 
evening. «. y. 


preceding 

r. 


To the time of beginning . , . 

Add 2 X Is 46v 36l> ... 

But the Sun rose on the 2l5t at ... 

therefore the time of end of Eclipse on the 21st after Sun rise is, 2S 16’ 36p. 


27 8 24 

3 33 12 

SO 41 36 

28 25 0 

2 16 3S 


CoNCLUflOTV. 

Hence the Phases, or Galas, of the Eclipse under consideration, are as follows: 

Beginning 20th Vyassei . 27;; g» 24i> after Sun set. 

IVIitiUle 21st do. ^ .. 0 30 0 after Sun rise. 

End do. do. . - 2 16 36 after do. 

Digits eclipsed 8-COths of the Moon’s Disk. 


Article 12. 

The Phases of the Eclipse as computed bp the Tumul Formula;, compared to the same calculated 
for the Metidiun at Madras according to the European method. 

Ve have seen (present page) that the duration of the night from the 20th to the 21st Vyassei, 
answering to that of the 31st May and Ist June 1&25, 

Indian time. European time, 

■was . .. 2Sg 25v 11 '' 22 ' 

The half of which Is i » 14 121 5 41 
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wlilcli indicates that according to the Hindu account, the Sun riseS on the 21st Vj assei at 
5 " 41' A. M. (*) 




G. 

V. 

T. n. 

/ 


1 

To the time of Sun rising . , 

- 

14 

12 

30 5 

41 



Add that wanting from the end of Puritima Tidhi (page 340) 

30 

0 

12 



Middle of Eclipse 

- 

14 

42 

SO ~ 

53 

0 

0 

Add and sub. | duration (page 34G) llff 

- 

1 

46 

30 

42 

38 

24 

B^glnnins of do. 

• 

12 

55 

5t 5 

10 

21 


End of do. 

• 

16 

29 

6 6 

35 

33 

24 

which furnishes the following comparison. 








European. Tamul. 



Dificrtnce. 




U. ' H. 

/ 







Bcslnning . 5 15 5 

10,35 



4', 25 




Middle . 5 30 5 

5.;, 00 



23,00 




End . 5 44 6 

35,03 



51,63 




Digits - 12' dO" 8' 

23" 



4 ' 2" 




OasrRTXTio.v. 








When it is considered how very coarse and undefined as to the place for which the Eclipse is 
computed, the process used by the Tamul mechanical computers undeuhtedly is, it is really 
surprising that these results should come no wider from the truth. It is not howerer, to be 
beliered that they are always equally successful in their predictions, and that the people who are 
bound to religious observances when these phocnomena recur, are never disappointed in their 
expectations. I recollect a circumstance which occurred not many years a^o, when an Eclipse 
of the Moon had been announced for a certain evening in the Madras Panchangum ; in 
consequence of which crowds of people had resorted to the Coach for performing (heir ablutions ; 
but no Eclipse appeared; a circumstance which in China might have endangered the mistaken 
Astronomer’s life, but with the gentle Indian, only occasioned a good deal of noise ; and with 
a few, some nerriment on liis ill proficiency. The case I refer to may have proceeded 
from the ignerance of the Saslru ; but it is certain (and will be readily believed) that even where 
the most skilful Astronomer is employed, no reliance can be placed on those raw predictions 
which are never certain v, iihin several iiours of the time when an Eclipse is to occur. 

It was origiurdly my intention to have added an example of a Solar Eclipse to the foregoing 
one; but family aflliclinns, and want of health, have prevented me from further gratifying the 

reader’s curiosity with disclosures of Indian mysteries. 


(♦) The Su.a rises at Madras on the 1st June at Sh.S'J', the (liCereiicc of the two accounts is therefore V, 
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^ I shall therefore, take a final leare of the Kula SanMita, and trust It to it’s fate with all it’, 
^perfections ; taking tin, last opportunity for expressing my gratitude to the Snpreme Government 
of fndra, to those of Madras, Bombay, and Prince of Wales’ Island, for having, whilst the 
ed.t.on of this work was in progress, ma-df.sted by public acts, their approbation of .he author’s 
ami perseverance, in a pursuit in which he only engaged from a sincere and 

rnnfFectedm sire of paying a tribute of respect, Cwhich’ne thought might prove acc p-able) to a 

Government in whose senice he ha* spent the most active part of bis life. 


liiii EA'D. 



A 

GLOSSARY AM INDEX 

OF THE TERMS 
OP 

HINDU ASTRONOMY 

USED IN THE 

KALA SANKAMTA. 


Written in the year 1825. 



When looking in the Glossary for the explanation of a term used in the Text, or in 
any other book of Hindu Astronomy^ it may so happen that the orthography has 
been altered in such a manner in the former that it is not to be found exactly where 
it otherwise should be. In such a case the reader will remember that according to 
Sir William Jones' system, the letter C is generally sounded hard : but should this 
consideration prove insufficient, he must then look for a word, the sound of which 
comes nearest to that of the term which he is seeking. 



A GLOSSARY and INDEX 

Of the terms of Hindu Astronomj/ used in the Kala Sankalitaj and in some other 
books treating of Hindu Astronomy. 

The accompanying Glossary is (he indirect, though necessary result of the inTestigatioB 
which constitutes the subject of this work. As it was not compiled by design, and as the terttis 
which appear in its columns were gathered from various' books, consulted only with reference 
to the task which the Author had undertaken, this Appendix can boast of no real importance 
as a Collection. But if it be considered as a Key to the Text, and as an exposition of the 
variations In its orthography which were occasioned by the introduction of Sir William Jones’ 
system (now generally followed in Madras), it may prove of great assistance to the reader, nOt 
only for perusing these Memoirs, but any other book of Hindu Astronomy, 

If it be considered that six and thirty years have hardly elapsed since we possessed any sound 
knowledge of the principles of that science ; — that during (he said space of time, it was only 
cultivated by five or six Gentlemen, most of whom were ignorant of the Sanscrit language, and 
who were widely dispersed over the immense territory sobject to- the British power in India, in 
every part of which a variety of idioms are spoken, no one will wonder to find' so much dissi. 
milarity in the manner of spelling terms which apply to none of the civil concerns of life, and 
several of which, many of the Natives of India never heard pronounced in the course of their 
lives. Nor can it be a matter of surprise if iu many instances there remains still doubts in the 
minds of the learned of all countries, on the' legitimate signification of certain technical terms, 
expounded by us, in this distant part of the world, when they see in Bengal the learned Colonel 
Dow write Obatar Bah (the name of the fourth Veda) what the Pundits of Madras spell 
Athara veda. (*) 

The Author has incautiously ventured to affirm- in a note introduced at the foot of page 70 of 
the Text, that he has followed tho orthography of Sir William Jones, Mr; Davis, and Mr. Scott ; 
but he was not then sufficiently aware that these Gentlemen are far from having followed the 
same system ; nay, that each of them did not in all cases write the same word alike. There is 
certainly a very sensible difference between the sounds elicited by the orthography of the term 
of Area Baghabala and Arcabahu phala; and yet both bear the same signification according to 
the above authorities. 

As for those terms which the Author learnt Immediately from his native instructors, and which 
form a considerable part of this collection, he feels bound to declare that he is totally ignorant of 
the Sanscrit language, and that those technical words which he was the first to expound, were 


(») Vide Dow's Hindost.'in, vol. I, diisertation page iiix. 
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coorejed to bis ear, bj iaterpreters either Telugu or Tamtl^ whose pronODCiatloB of foreign 
idioms Is known .to be very defective. The exact meaning of a word so presented to him, he 
could not expound according to cunmon process of etj/mology ; he conid therefore only 
discover it, cither from the nat^eef the, operation .-In the course of which it was employed, or by 
its affinity to. other words in some of the living oriental languages ; but it was not until the whole 
of this work was actually printed, that he succeeded in procuring competent judges, and obtained 
adequate means for correcting his orthography. He trusts therefore, that the frequent variations, 
and seeming inconsistencies which will he noticed jn the Text and -Glossary, will not be ascribed 
to neglect. 

With respect to the principal article, namely, the signification of the terras, the Author declares 
that he has not introduced a single exposition-which did not come right home to his comprehension, 
cither as to sense pr application j and that he has borrowed none but from authentic and approved 
authorities. 

In some few cases the Author and the .Punch'fs whom he consulted, could not come to an 
understanding either as to the existence, nr signification.of a particular term; generally he reliiu 
qnlshed the dubious expression when it was of Little importance : but when he had cause to be 
satisfied that his sense of it was well established, he thought ithis duty to persist, and insert it in 
his catalogue ; but then, the contested term is indicated by au asterisk. 

In the arrangement of the articles it was found sometimes indispeusable to follow the objection- 
able orthography in the leading column, because a different course would have perplexed too 
much the references ; particularly in the use of the letter C, which (according to the system of 
Sir William Jones) supersedes in alt. cases-lbc, sometimes, more appropriate K. For who would 
look for an explanation of the term sEcpdra in the right column, if (notwithstanding all warnings) 
it were announced to the eye by the word Cendra ? — But the true spelling has always been observ* 
*d in the Gloss, although it be.qpt at ali unlikely that the zereng orthography, more readily than 
the right one, would recal the term under consideration, to the recollection of a Telugu, or 
Saetrl, 
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A GLOSSARY and INDEX, Sfc. 


(N, B. — The Arabic figures refer to the pages of the Text, and the Roman to those of the Preface and Chrono- 
logical Tables, being distinguished by Pr. and Chr. Table prefixed to each. — The Letter C is to be pro- 
nounced hard in all cases.) 


A 

' ABIIIJIT, — The extraordinary A’oci/iflsfro, or Lunar mansion. When Astronomers, or Astrologers, 

have occasion for this, they insert it between the 21st and 22d Naeshatras, in which case they 
take 3* 20 ' from Utlara A' shad ha, and 1 * 40' from S'ravan'a ; thus making it consist of 3’. It 
is chiefly used for Astrological purposes. Vide p. 309. — Abhijit, as a Yoga (or leading Star of 
a Lunar mansion) is the same as a. Lyras. Vide p. 73, 74. 

A'CAS'A, name for the Sky, or Firmament. 

ACSIIA, ^Terrestrial Latitude. — Acsha.ansa, and Aesha Bhagus. Degrees of. — Aesha Carna; Ilypo- 

thenuse ; but in its Astronomical sense, means what Europeans call the Argument of the LalU 
lade, as well as Patana Cendra, Vide from p. 94 to 96, and Tab. XXXIII, p. 44 of the 'fables. 

ApiGAH, ( 0 ^ 9 ^)— (so wrongly spelt in the Text, but properly) or Alhica. — When this word is pre- 

fixed to the name or numeral of a Lnni-solar year, it implies that it is embolismic, or of 13 
Lunar months. Thus .dt/ifca S’oMW/tsoro means an intercalated year. Vide p. 71. — When to 
the name of a month, it indicates an intercalary one. Hence Alhica masa means an intercalated 

month. Vide p, 71, 72 And lastly, to the name of a Lunar day or Tilhi, that it is repiatcd 

.on two consecutive days in the Kalcndar. Vide p. 72 y also p. 65, 67, 68 , 142, and Table 

XXIX. 

AfDITYA, (fc?&t5^)— An epithet given to the Sun ; meaning the Attractor — Such a designation given by the 
Indians to that great luminary, may give rise to conjectures and speculations in the mind of the 
natural Philosopher. 

AGASTTA, ( 0 K^^)— The Star Canopus. 

AGNI SAVARNI, ( 0 ‘)t^ixr»^? 3 F-)— One of the 14 Patriarchs who preside successively over the 14 Man. 
zcanlaras of the Calpa. Vide p. 311, 

AGRA, Amplitude. Agra Bhagus ; degrees of. Vide p. 91, 101 — sine of the Amplitude. 

Vide p. 102. 

AGHAHA'yANI, Agrahayan in the Text) — A new name given to the Solar month 

MargdsHraSj when the latter was made to commence the year. — This event is supposed by sense 
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to hare occurred 698 years before Christ ; when, according to the same authorities, the Jyanansa 
was accounted to be G” 40'. Vide p. 5, 245, and article Ayanansa. 

ATIA'RGANA, — The number of days from a given Epoch, to the time for which a computation 

is made. Vide Pr. p. vii ; Test, 8, 9, 53, 171, 23D, 241, 336, and Table XLI N. B. The term 

Ahih'gana, is not used to express the number of days expired since the epoch of the creation, 
(See Stroslidi Digona). 

AIIAS, ) — The length of the artificial day. Vide p. 313, 318. 

ALIPALA, — The l.COth part of a Casta'cula. Vide p. 6. 

AMA'VA'SYA, (6^ — The conjunction of the San and Moon, also called ArccncIu.Sangama (writ. 

ten in the Text Arca.Indu) — Auia, and Darsa Titl-.i, arc other names given to the Lunar cay, 
on which the conjunction occurs; which i*. the Kiler.dar is always reckoned the 30th of the 
Lunar month. Vide p. 68, 70, 137 . — Amuvasya Tithi, the lunar day of the Moon’s change* 
Vide p. 78, 108. 

AMPvITA, — The water of immortality, obtained by the churning of tlio ocean, and the occasion of 

the war between the S’uras, and As'ttrds, in which the gods took a part. This indicates the 
occurrence of the first Solar Eclipse on Indian record. Modern European commentators conjec- 
ture that it fell on the 25th October in the year 945 before Christ. 

ANALA, — The name of the 50th year of Jupiter's cycle of GO years Vide I Car. Table. 

A'NANDA, (tSJS’OSS) — The name of the 4Sth year of the same cycle. Vide do. 

ANANTA, (^eS'e^) — Infinity', Eternity; Time; — also, the King of the Serpents. 

ANAN'i'A S’,\A'ANA, (^?5'oi5*<roS3rS’3 — Travancore. Vide Table XXXIIIj p. 41 of the Tables. 

AXGA'ILVCA, — One of the names of the Planet Mars. 

A'MGIilA, ( b" ) — The 6th year of the cycle of CO yeais. V'^ide I Chr. Table, 

AXGULA’, ('^0 1 ^ 3 ?^) — A digit, or l-12th part of any dimension; subdivided into GQ vyinguiu!. Vide p. 
62, 94 . — Libil angula, digits obscured in an Eclipse. Vide p. 3 12. 

AX’SA, (f£;o'Y) — Degrees ;Vido Bitaga'). Also the numerator of a fraction. 

AXUP>..\'L-11' .\, Tlie 17ih Lunar mansion. Vide p. 71. 

ANTAIIA, ((Jf)0^ Jfj- (written Andra in the Ttx() — An iiitermediata space, a difibrc-nce in computations. — 
Antara viculas, surplus seconds, A ide p. l3l and Table XLVII, p. C3 of the Tables. 

AI^TERA, — Last — Prathama, Madhya, Axteica. E'irsl, mean, t.iST. Vide p. 103 referring to 

the Chara cumda. 

A'RAMBHA, o^) — Beginning. 

ARCA, (^, g" r")— One of the names of the Sun. 

ARCABA'IIU FHALA.SANSCARA, In some Mss. Arcabhagahalalo-ni 
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written in the Text, Area bahoota and Arcahaghubala) — The arc which a Planet describes 
during that part of the equation of time, which arises from the inequality of the Sun’s motion in 
his orbit-, being an equation to which all the Planets are subject, but the motion of which it 
dilfereutly alfects. Vide p. S7, S8, 181, 185, 190, and Table XXVIf, part 2, p. 35 of the 
Tables. 

AilC-'EXBU SA'^GAiMA, — The instant of true conjunction of the Sun and Moon. 

Vide p. 70, 

AR'DIIA, —The half. — Dina ardha ; half the day : Ralri arda ; half the night. Vide p. 106. 

AR'DRA, ^F ~) — The Gth Lunar mansion. Vide p. 74. 

ARPESr, — The 7th month of the Solar year, Tamil denomination, answering to the Hindu month 

Cart/ga during which the Sun is in the Sign Tula Vide p. 5, and Table III, p. 3 of the Tables, 

A'RYA BIIATTA, — A celebrated Hindu Astronomer who flourished in the 4123d \-car of the Ctili 

;yug, answering to A. D. 1322, He left sereral Mathematical tracts, some paiticulaily r( lating 
to the properties of the Circle. 

ARYA-SIDDIIAXTA, ?C7!3^0 YT®) — A treatise of Astronomy, composed by yf'cwa hhatta. of which 

there is a spurious one. Thoru is some variation in the copies of this work preserved in Bengal 
and in the Carnatic, the former making the Solar year 3G5u 15 (t 31 p I7c O’, the latter S63<t 15»- 
Stv I5p ; and the Lunar Synodical month, the former 29>1 3lg 50» Cl> 7', 81, Ac. and the latter 
2911 31S 50v 5P 105,21, &c — N. B. The copy used in tins work is that of the Carnatic. Vide 
p. 7, CG, 118, 199, 203, 239, and Tables XLVIH and XLIX, p. G3 and 64 of the Tables. 

.\RUXA, rS) — The dawn, or Aurora, mythologically the Charioteer of the Sun. 

A'SUA'L-ilA, (fc' 5 ^^)— Pu)-c« the 20th, and Uliara the 2tst Lunar mansions. Vide p. 71 The llh Lunar 

month. Vide p. G9. 

A ^^^A'DTI^, (.J 9^1^) — The 3d Solar month, Hindu denomlnaiion, -when the Sun is in the Sign Mid'huna IT, 
answering to the Tamil month Audi. Vide p. 5, and Tabic III, p. 3 of the Tables. 

AS'LE'SHA, (i^ — The 9th Lunar mansion. Vide p. 74. 

.^SIA, oii.imH.V, — Light dsla’ die. Tiie 8 points of the compass, inciuding the cardinal one s - 

X. B, Ihis word is wrongly interpreted at page 92, where the Asia Dikas are stated to be th-» 
4 intermediate di\Isions of the compass. 


ASTA>.1I, OR ASriTA?.i[, The 8th Lunar dav of the TacAia or demi.i 


O 


unar month. Vide p. 70. 


AS-UR.V DIIRUVA, The South Bole. 

A,SURAS, — Its inhabitants, opposed to the Siiras, those of the North Role. 

A'S’Wl.NA, The Gth Solar Hindu monfl), when the Sun is in the Sign Canya . auswciiug to the 

Tamil month Taratasi, Vide p. 5. and Table III, p. 3 of the Tables. 
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AS WINI, (0?^ —The 6rtt Lunar mansion. Vide p. 74. 

ATHARAVANA' or ATHARA VEDA, rs) — The fourth of the inspired Firrfaf. This hoolc. corn* 

preheiids the M hole science of Theology, Metaphysics and Philosophy. 

ATCHU, — A term used by Father Beschi after the Southern Astronomers, to signify an Epoch. 

ATIGAND’A, Oo) — The Voga Star of the 6th Lunar mansion, perhaps the 133d of Taurus^ but Ter/ 

uncertain. Vide p. 74. 

A'V ANIT, — Supposed to be the ancient name of Ujani or Oogein. Vide p. 9. 

AVATA'RA, ($f)35 O '' 2^ ) — Descents of the Deity in various shapes, and under Tarious names, of which Rama^ 
and Crishna are the most remarkable. Vide p. 311. 

A'UDf, — The 4th Solar month, Tamil denomination, answering to the Ilindn Sruvand, when the Sun is 


in the Sign Uarcdta S. Vide p. 6, and Table 111, p. 3 of the Tables. 

A'UNI, (tSo)) — The 3d Solar month, Tamil denomination, answering to the Hindu A'shar^ when the Sun is in 
the Sign Mid'huna II. Vide p. 5, and Table III. 

AVA'AIATIA, (6f) — A terra used in the Kalendar for expressing an expunged Tithi, or Lunar 

day. Vide p. 72, 319. 

AVANI, (tJaSr?) — The 5th Solar month, Tamil denomination, answering to the Hindu Bhudra, when the Sun 
is in the Sign Stnha fl,. Vide p. 5, and Table III. 

AYANA', (^a5o?3') — A name applied to the Equinoctial, and Solstitial points. — Misha Ayana ; Tula Ay ana ; 

the Vernal and Autumnal Equinoxes UHara, and Daeshin'a Ayaud ; the Northern and 

Southern Solstices. — Ayana Bhagas, (vide Ayanans’a) — Ayanci Cala \ the time from an Equinox 
to the ensuing one. Vide p. 4, 70, 77, 308. 

AYANA'NS’A, (^efiOfS^O — The arc between the Vernal Equinoctial point, and the beginning of the 
Solar Sydercal (or fixed^ Zodiac (or the first point in the Solar Sign Misha T), being one of the 
most important elements of Hindu Astronomy, as it refers the Sydereal, to the Tropical Zodiac. 
(Vide Crdnli-Futa.Gali.Rishis). Vide also Pr. p. x, Text p. 19, 76, 84, 183, 246, 247, and 
Tables XXXV and XXXVI, p. 46 and 47 of the Tables. 

A'YUSIIMAT,.(gjj;5005A?’^ff~) — The Yoga Star of the 3d Lenar mansion, Alcyone. .Vide p. 74. 


H 

E.VD’ABA NALA, — A name sometimes applied to the South Pole. 

BAIIUDANYA, (83^-U-^-Sr^)_The 12th year of Jupitei’s cycle. Vide Chr. Table I. 

BA LADITA ACALU, (S^tr*Ss55^g'e^i^) — (spelt in the Text Bulla dutfy callu) — A Telugu Astronomer who 
wrote in the 4558th year of the Cali yiig. Vide p. 9. 
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BALAllAMA, — The Sth Incarnatioa of Vinhnii as a Cshetrij/a, the annirersary cf ■which is 

noticed in the Kalend.ir. Vide p. 311, 

EALAVA, — The second C«r«/i«. Vide p. 75. 

IjA V A, (^20^) — ihe first Carcmci. \ ide p, 75. — x\.!so the name of the Sth year of the cycle of Jupiter, Vido 
I Chr. Table, 

EHAOxVII, i) — “re equal to the l.SGOth part of the circumference of a Circle ; or one degree. Vide 

P' 77 — n'laga.Annbanda, or j'Jpavucha ; an infinite series. A"idc p. 93. 

BiL'.GAN'A, (tfX ?») — The circumference of a Circle. — Independently of Astronomical purposes, the Indians 
frequently divide the circumference of the Circle into 12 Jlas'is or Signs, subdivided sexaaesi- 

nially into lihagas, Calds^ f'icahis, &c. i. e. degrees, minutes, seconds, Ac.; \ ide p. 85. lihugan'a 

means also a revolution. 

LIL-j DTAPADA, — Purva the 25th, and Uitaraihe 2Cth Lunar mansions; vide page 74. The 

same woi-J, or merely Phudra, is the name of the Sth Solar Hindu month, answering to the Tamil 
Au-canij when (he Sun is in the Sign Sinha ^'ide p. 5 and Table III, also p. 232. 

DO AC A VAT xV., — An historical book, reckoned authentic. 

hllArs U, — A name or epithet of llio Sun, — Bhanu Ilusputlia Chandra mana, or properly Barhuspalya 

maiia. Vide Man:!, also p. 1 IS, 

Ell AT VNT, pi )— The second Lunar mansion. Vide p. 74. 

i.ii A'fh.MlA. A'CILV'O^ -An Indian Astronomer who wrote a commentary on (he 

Ar)a Siddhanta. lie is stated in Hindu book'-., to have llouii-tud in tiie 4252d year of the Cali 
U (A. 0. 11«0), hut it IS known that iie was posterior to xi r^a Lhatta vvho wrote his treatise 
in A. D. 1322. 

rilA UenVA, One of the 1 1 Patiiirchs wh.o are supposed to preside successively over the 14 

Mamnuitarus of tli.; Cu!pa. \'iilo p, 311. 

EII.\L'MA, ^ ) — One of the names of the Planet ^luvs. 

DllitiC L', (^57, — A name of the Plae.et f’enus. 

EUL:', (qrj-vj --Seems to imply the middle place — BIA chacra, when applied to the Celestial Sphere, means the 
Equinoctial line — Bliu cariici, tlie Radius of the Equator Bl,u pariJhi, the same as Bhii 

chii.-ra. 


Cni.DilA, or I .'Tl, (?jV ^)_Thc 7th ordinary Carana. Vide p. 7J. 

DliCJA, .h-p 0 3t)-i3 an astronomlcd argument, peculiar to Hindu astronomy; it is to le considered as 
follows: 1'; If ihe arc exceeds 3 Signs— subtract from G Signs. 2'.' If it e.vceeds 6 Signs— 
subt.act G -ign, therefiom. 3'^ If it exceeds 9 Signs-subtract from 12 Signs ; vide p. 85, 83, 
11 1. — : llieslne of the Bhiijri. 

TL e .'ll. le'>i..,ind Giobe, suppoxed to be in the center of the universe. — Bhiimi suva’ui: 
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proper, nature.! to the Earth Bhumi suvana dlna-, a natural day. Vide p. 5, 78, 79, 101, lOS, 

239 . 

RT'JA, — (snaietimes irrlttcn Beejah in the Text) An equation or correction. Vide p. 38, Si, 199. 

BOnXA COTI, iZ ) — The third imaginary city, supposed to lie under the Equator at 90’ from 

Lanca. Vide p. 9. 

GEAH.MA, ( a^. 'q 5?) — 1 he first person of the Hindu triad, and the Creator of the world : no direct worstiip is 
addressed to Brahma •. and no temples are dedicated to him. 

BRAHMA A'CIIA'llVA BRAHMA GUPTA, ( ^0, — Supposed by some to be one and the same 
Astronomer, and the inventor of the system disclosed in tlie Suri/a Siildhcinta — by others to be 
two distinct commentators of that Sastra, 

BRAIIAIA SA'VAllA’f, One of the 14 Patriarchs who are supposed to preside succes. 

sively over the 14 Manmantaras of the Culpa. Vide p. 311. 

BRAHMA SIDDIIA'XTA, — The second of the authentic Saslras, 

BRAHMA'NDA’, ( o ^)— .The mundane egg, created by Brahma~a\so the visible sky, which is supposed 
to be the shell of this egg. 

BR.A'HMYA, (written Brahman in the Te.xt;— The Ji'oga Star of the 25th Lunar mansion, 

a Pegasi. Vide p, 74. 

BRISYA, ((^gadSo, SSSo)— called Pishu in the Carnatic — The 15th year of the cycle of Jupiter, Vide I 
Chr, Table. 

BRITASTA'N, — Mentioned in the Brahinand'a Parana, as the place of religious duty, is supposed 

by some, to be the Island of Great Britain. If is also called Swita dj:rp, or the White Island — 
Suvarnd dicip, or the Golden Island, is conjectured to be Ireland. The British Islands are (it 
is pretended) sometimes called Chandra dxip ; and likewise Trtcalas'a, or the Island with three 
Peaks, viz. Rajdiacutd, Ayazuta', and Suvarnd cula'. 

BUDIIA, (glO^) — One of the names of Mercury — also a godhead, the founder of a religious sect, which is 
followed in different parts of India, and in all China. The epoch of the institution of Budha’s 
religion is referred fa the year 540 before Christ. According to Hindu Mytliologers, he was the 
son of Soma (the Moon) and the head of a dynasty, called on that account, the Lunar line of 
Princes, He flourished in the beginning of the Treta yug. Modern commentators pl.ice his 
birth in the year 1424 before Christ. — Budha-vara ; Wednesday. Vide p. 6. 

C 

CACSHA; (g'tSx)— The orbit of a Planet, or the circle which ancient Astronomers called the Deferent ; forthe^ 
Caesha carries Epicycles, {Paridhis} like the Deferent. This term is alluded to at p. 84 and 85 
of the Text, and 247, Ild Appendix, 
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CAL' A', (g' —An arc of one minute of a degree : also the J’iinses of the 3Ioon, of which the Hindus ^ount 

IG. — Malia Cala ; the conjunction or opposition of tiie Sun and Moon j Tide p. 77. — Lagna 
Cala. Vide p. 102. 

CA'LA'NILAM, ( o'^eT^SOO)— One of the elements of the Vacjam (spelt Vakiara in the Texf^ process; 
and containing 3031 days. 

CA'LAYCJCTr, (~g~^^dlSX)^ ) — The 52d yearof thecvcieof Jupiter. Seel Chr. Table. 

CAl.I, orCALCI, (^Q, — The 10th Incarnation of Fishnu in the shape of a Horse with a human head 

vide p. 311. — Its annirersary noticed in the Ivaleiidar. 

CALI.YUGj (S^So5boi^) — The fourth of the periods contained in a Mahityug. The Iron age — consisting of 
432000 Solar Syderoal years. Its epoch, i. e. that of its beginning, ascends to 3102 years 
before the Christian vEra. Vide Crita yug, also p. 7, 8, 77, 222, 228, 293,. 302, Table LF, 
p. 68, and I and II Chr. Tables, 

CALPA, — literally Form. — The grand period of general conjunction. It consists of 4320000000 Solar' 

Syderoal years ; being the sum of 14 Manwanlaras, with a Sandhi, or twilight of 172S000 Solar 
years ; vide Manzoantara ; also p. 77 .—Culpa dina, the day on which the Calpa began, or its 
anniversary, which is noticed in the Kaletidar. Vide p. 319. 

CAXYA, C§'o3'^) — The Hindu Solar Sign f'/rgo nj^. Vide p. ^>, and Table III. 

CAHCA’TACA', (§" a — (spelt in the Text Carcala) — The Solar Sign Cancer S. Vide same pages as 

above. 

CARANA, (g'JJ’rS) — (spelt in the Text Citrn(i)—An astrological element importing the time during which the 

Moon’s motion from the Sun amounts to 6”: there being 2 Caranas in one Tithi The Moon’s 

synodical revolution is divided into 11 Caranas, 7 of which are civAif.ii^and moveable, called 
Chara ; and 4 extraordinary and fixed, called Slhirra—Xhe time when the successive Caranas 
end, is inserted in the Ephemerides. Vide p. 73, 7a, 79, 307. 

CARNA, (§'fQp~) — The hypothenuse of a right angled Triangle — C/tala carna (spelt Chila carna in the 
Text) the true distance of a Planet from the Earth, irr contradistinction of its mean distance, 
represented by the Radius of the Deferent, When this term is so understood, the Sudh’a ccti, 
and Bhujajya, form the other two sides of a right angled Triangle ; vide Bhu carna,. also p. 96, 
98. — Carna mar gam ; a straight, or perpendicular line: also a ray of the Sun. 

CA'RTICAY, or CARTIGA, — The 7th Hindu Solar month, when the Sun is in the Sign Tula C:, 

answering to the Tamil Arpesi. — In the Southern parts of the Peninsula the Tamil month which 
is called Carfiga, is the 8th of the Solar year : care must therefore be taken not to confound 
these two Cdrticays. In the Text the Southern name is invariably given to the 8th Tamil Solar 
month — Lastly, C'drlkat/ is also the 8lh Lunar month of the Luni.solar year. Vide p. 5, 69, 
and Table III, 
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CA'SI, ' — Benares, a cily which accorL’i“r to Hindu Geography Iks in C7' c5' of Latitude X. and 4' 37' 

E. of Lanca. Vi ie Table XXX til. 

CdrSTA'CA [..V, —A division of time equal to the l-dCOOth part of a ricedd. Vide p. 5, 77. 

CAULAVA. (j 55) — The 3J ordinary, G«ra;itf. Vide p. 75. 

CIl.ACilA, (do — A AVheil ; a Circle ; a Cycle of t cars : a weapon of a c!i ciilar fonn often placed In the hands 

of the gods . — Rdsi chaerri, the Zodiac f araiici^pali cld'ra, the cycle of CO years Nuc- 

shatra chacra, the spheie of the tixed Stars Prac ckucra. an epicycle on which the degrees 

of processional variation are counted. A ide p. 6, 81, So, 147. 200, 275. 

CHADA.AI, (■tXiSo) An clement of Spherical Tiigononittiy ured for finding the Sun's altitude at a given instant. 

Vide p. G9. 

CHATUSIIPA'DAjOr. CIIADESPADA,(’djC503ir\££) — The 9th Carona, being the 2d extraordinary. ATde p, 75. 

cJ 

CIIAXDilA, ('CSo 25 — The mostconimon name of the Moon. — Ji's Madl.jjuina Graha, vide p. S3y Do. Sphuia 
Do. 88; ])'s Mtidhpmna Guli, SO, 131; Do. Sphiila Do. 89; for J’s P'hala, 123, and Tab. 
XXHI, XXV, XXVI ; i’s Aiiina, vide p. 5, 57, 244, and 11 Chr. Table . — Chandra pan. 
changa, the Luni. solar Kalendar. Vide p. 307, 318 to 3i2. 

CITA'RA C.VXDA, onCUMDA, (7;S^(<r\5«xSS or 45 0 O') -} — (the first C to be pronounced as in iharilp) 

Ascensional differtnee. — N. B. AVhen (he words Pralhama, Madhpu, and Anlcra are prefixed 

to chis term, it means the ascensional dilTercnce for I, II or JII Signs of the Tropical Ecliptic ; 
vide p. 103 . — Charadola : an etemenl i-equircd for computing the two /Vs/iiitr/.v, and the i’ru/tt/; 

Tide p. 81 CharciJijUy (he Sine of the ascoiis'ioiul diirurcrice ; tide p. 99. — C'/i«rf/, the 25iii 

year of Ji'pi/cr's cycle. A'ide I Chr. Table, 

CILVRA, ("to Jj ) — The 7th and ordinary Curar.as when named collectively, (spelt Chan a in the Text). ATdo p. 75. 

CIl A'PvUM, (■iZ^?5^o)— J ‘de Pddachdruv'.. 

CHALA CARXA, (-Os O ^ par")— (''Vritten Chda cerna in the Text) — Vide Carna . — This term m.eans (he f-ae 
distance of a Planet from the Earth, in contradislinct'-ou to its mean distance, or the Radius of tire 
Cacshcij or Deferent. A’ide p. 1S6, 189, amt the Tables from XLI toXLV. 

CIIATURDASI, (■!X«So££f~ '2) — The 1 Ith day of the Lunar Paesha. A ide p. 70. 

CHATURrjIA PTIALA, (f!55o^F~) — The second inequ.aliiy or equation of a Planet, answering to the 
annual Parallax of a snpeiior Planet and the elongation of an inferior one. 

CII IIA A A , (i^ °o5j~”) — ( written Chpii in the Text, and spelt in a variety of ways in European books which 

treat of Hindu astronomy; sometimes Chdya ') — Shadow Under this term we have a variety 

of elements which are multiplied by mistake in consequence of Europeans varv ing their 
maiiner of writing oriental words — Vishuvach'ka'p'i , the Shadow of a Gnomon, when the Sun is in 
the Equinoctial points. — Madinjama ch'ha'pa', the midday Shadow of (he same at any other time of 
the year — Sama mandalu drku'pd, the midday Shadow of the same v, hen the Sun is East or West 
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of the Gnomon ; yIcIc p. 84, 01, 94, 186, 189 Ch'haya suta ; one of the n«mes of Satarn, 

meaning Born from Darkness, 

CIIITRA, CIIAITRA, ANB CIIAITRAM,(^^ j — The 1st month of the Tamil Solar year, (always spelt 

Chaltram by F. Beschi, and in the Text) answering to the Hindu Vaisac'ha, when the Sun is in the 
Sign Mtsha Y '- — But this name is that of the last month of the Hindu Solar year nsed every where 
(excepting in the land of Tamil,) when the Sun is in the Siun Min K, answering to the Tamil 
Pungoni : a circumstance which must be carefully attended to ; vide p. 5, and Table HI. — Lastly, 
Chailrnh the name of the 1st month of the Luni-solar year which begins on the new Moon 
preceding the Sun’s entrance in the Sign Mesha Y" ; vide p, CO. — N. B. This variety of 
significations of the same term or rather of terms so nearly resembling each other, requires the 
greatest attention, when adverting to dates, and reading books written in dilferent countries. 

CIHTll AB'HANU, — The lOth year of the cycle of Jupiter . Vide I Chr, Table. 

CHOUIT, (t5^ e)) — The 4th day of the Lunar Pacskaor demi -lunar month. Vide p. 70. 

Cl'LACA, C fobe pronounced hard' — The 42d year of the cycle of Jupiter, Vide I Chr. Table. 

CIMASTUGIIXA, or RHIMUSTOGUNA, o)— (the C to be pronounced hard) — ThelJthand 

extraordinary Carana. )’ide p. 75, 318. 

£ 

COT’I, ()£) — file complement of an arc to 90’ : also one of the sides of a right angled triangle . — Suddet 
coti ; the sine. — Cot/Jya, the cosine of an angle in such a triangle. 

CRADI OR CRODin, ( ^)— The 38th year of Jupiter’s cycle. Vide Chr. Table I. 

CRAMAJIA, ( ^ — The sine of a Planet’s declination. — Paramapuma.cranuijya, the sine of its great, 

cst declination, (written Paramapam the Text). Vide p. 92. 

CRA'IVTAM, (.^.q 'Jc^ O) — (m the Text Cranttsm),— An astrological element, explained at p. 308. Vide 
also p. 70 and Salendar. 

CR.V'ATI, — literally, Ascending, surmounting ; — astronomically, declination’, vide p. 5, 84. 

Cranti bhagas, the declination of a point of the Ecliptic ; vide p. 91, 97 Crdnti cuesh'a, or 

tnandula, the Ecliptic ; vide p. 91 Crdnti jya, the sine of the declination ; vide p. 105 

Crdnti pula, literally the Nodes of the Ecliptic, or the Equinoctial points -Crdnti Pata.Gati 

literally the motion of the Nodes of the Ecliptic, but more precisely what Europeans call pre. 
cessional variation. Vide p. 86, 247, and refers to the whole of Appendix If., 

GRISIINA, (^x^)_Oneof the or descents of Vishnn-, supposed to have lived at the time whoa 

Yadhisht'hira flourished, but whose epoch, according to Mr. Bentley, descends to A. D. 600. 
As Vishnu is a personification of time, so is his identical incarnate being._As a hero, Crisk. 

na s feats are recorded in the Mahdbharata, a celebrated poem describing a fictitious war The 

anniversary of this incarnation is noticed in the Kalendar. Vide p. 311. 

CRISIINA PACSHA, — The latter, or dark half of the Lunar month ; also called HcAafu pgcsAog, 

Vide p. 68, 314, 320. 
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CRITA YUGj (g'^^oSiOX’) Yide Saf^a t/ug. 

CRITICA, (JT^ 8 S’) — The 3d Lunar mansion. Vide p. 74. 

CRO'DIIANA, ( The .Wth year of Jupiter's cycle. Vide Chr. Table t. 

C'illAIA, — To ziane, to zsaste, to decline. 

CSilATAj (^SS.d5c >) — Derived from Cshai. — Csknyatilhi, an expunged Lunar day, — Cshayamasa, Do. Lunar 

month Cshaya samv!itsara,a. f.uiii-solar year with two intercalary and one expunged months 

Cshaya Varuhaspali mana^ a year expunged out of Jupiter's cycle of 60 years. Vide p. 64, 

68, 71, 7^1, 78, 79, 137, 142, 206, 209, 301, and Ild Chr. Table. 
e 

CSIIE'PA, ( 'Si) — A constant number to be added in certain computations to fit a particular epoch ; in con. 

tradistinctlon of Sbdhija which is to be subtracted. Vide Pr. p. xi, Text p. 51, 203, 239. 

C^IIE'SIINA, C'ci>. — The part of the Moon’s disc obscured in an Eclipse. V’^ide p, 343. 

CSIIE'TRA GANITA,(^J). — G‘eotnctry. — Cshctra Dersa. A treatise of. 

CSIIITI'JA, (CACSIIA}, — §’(13.) — The horizon CsIJt'jyu, the sine of an arc referred to the 

horizon, used for finding the ascensional difference. V'^ide p. 91, OS, 105. 

CSIIY.'v, ((j6.dSc) — The 60th year of Jupiter's cycle. Vide Chr. Table I. 

CLMA, (&3o) — One of the names of the Planet Mars. 

CiJMlj'llA, (Soo?Y)— 'I'he Hindu Solar Sign Aquarius St:. Vide p. 5 and Table liT. 

CU ME' RU, (§b' 5DO iii) — The Southern hemisphere, or Pole — a fabulous region where Yama presides over the 
A'snrds and Daityao. (Vide Sitmcru). 

CU'ifMA, G(y^o50c~} — The 2d Incarnation of I'ishnu, in the shape of a Tortoise. Vide p. .311. 

D 

D.VCSilA SAVARNl, Ya pl — ) — One of the 14 Patriarchs who pr-eside successively over the 14 Man- 
zcuutaras of the Culpa. Vide p. 3tl. 

DACSinX'A, (£<(J!>.r3) — The South point of the compass, 

DAITVA'S, — Vide Asurds. 

DANDA, (G!I.\T1CA), — (^OCc) — The l.OCth part of a day, so called in the mode of dividing ti.'ne called 
Marta. Vide p. 5, 77. 

DAPiSA'XA, ( JS JS") — Intuition Ananta darsma, infinite knowledge. 

DES’A, ( qvT — A country or region. Niraesha dei'a, the Rf]uatoiiiil parts of the Earth. 

DESAMl, — The lUth Lunar day of the Paesha. Vide p. 70. 

DCSANiAilA, ( Cii ‘li ’ O (S — The distance of any two meridians or the surface of the Earth ; or what Euro« 

pcans call Longitude . ■ — Also the difference of Longitude, or allowance made for a Planet’s proper 
motion, between the time of its being upon the first meridian, and its coming to that of a given 
place. But this is not to be understood ia the same sense as what Europeans call the Longitude 
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of a Planet. Vide Sayana, also p. 05, 107, 100, l!0, 131 , ISl, 135, 338 , and Tables XXXIIT, 
XXXIV and XLVn. 

(T 

DE'VARAII, ( — An element of the process containing 248 natural dajs. Vide p. 121, 132, 

133, 335, and Table XXVI. 

. _ r 

DF.'VATA'S, ( S'* 8) — Benign spirits governed by Indra, properly the inhabitants of the North Pole; for 

the Dl-vala: are said to hare day, when the Dailyns have the night, and vice versa. Vide Surat, 
_C 

DE'VI, ( (5)3)— A term used in the Kalendar to signify day time. Thus Tyiijyd Devi (wrongly spelt 2'hyqjuni 

in the Text) means that the Tyajya occurred at day time. Vide p. 75, and Appendix 1V» 

DTIAXA, (^rS^) — The sign of aflirmation, or addition, of the same import with -{- or plus. 

DIIANH II'TA, (^53^) — The 23d Lunar mansion. Vide p. 74. 
ej 

DIIAXUH, DIIANUS, or CHA'PA'M, — An arc of a circle. 

DlIAXLTl MARGAM, A curve line. 

}r- 

DIIAXUS, (c^rSOcO ) — The Solar Sign Sagittarius J. . Vide p. 5, and Table III. 

DIIA'TA, — (Vide G/iafi’ea.(/a»da^, and p. 6.) — Dhata, the lOth year «f the cycle of Jupiter. Vide 

Chr. Table I. 


DHAN WANTAllI, (^?^ Oef 6) — The celestial Physician, who was produced by the churning of the ocean. ~ 
Time. 

DIIRITI, (^^S) — The Yoga Star of the 8th Lunar mansion, 5 Carieri, Vide p. 74. 

DiUlLiVA, ?5)— Generally the Pole of a great circle of the Sphere — Particularly the Celestial Poles, Ullara 

Bhruva, the North Pole; also t'.ie Polar Star Dacshin'a Dhruva, the South Pole This term is 

also used to signify a constant arc, referring to the distance of a Planet from the beginning of the 
Sydercal Zodiac. — Dhruva means more commonly an epoch to whicli a computation is referred. 
Lastly, it is the name of the Yoga Star of the 12th Nacsliaira, supposed to be the same as ^ 

Leonis. Vide p. 74, 85, 123, 133, 144, 1.52, 182, 230. 

r~ 

Die, (t-) — (wrongly spelt in the Text DtX«i)_The four cardinal points of the compass Astd die ; (he 8 

principal points including the cardinal ones ; and wrongly stated in the Text at p. 92, to mean 
only the 4 intermediate points. — The Asia die arc called the eight corners of the world over 
each of which a divinity is supposed to preside. Vide p. 92. 

DIXA, (gj ^)— A day, considered rn a great variety of ways and durations, of which the following are the 
piinclpal. ; !« A Sdvana, or Uhi' mi sdtana diim. A natural day, being (he time between two 
Sun risings. 2a A Sanra dinn ; of these there are two kinds; and the similarity of the nam 
tends to confuse much the beginners in the study of Hindu Astronomy. .First; the alwolute 
sense of Saurn, being Sydereul, the Saura dina is tl)e time between the tame point of the 
Ecliptic rising twice; or, more precisely, the time between the Equinoctial points rising twice. 
Second, the other Saura dina, is the time which the Sun takes to describe one degree of th« 
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Ecliptic. It follows therefore, that strictly speaLing, neither of these kind of days are equal 
throughout the year ; yet the former, (which is also called Ndeshaira dina) »re supposed to be 
so in the first steps of scleral operations. Such, is also the case with the latter, but this only 
■ happens when calculating the mean elements of the Planets by the Varlam process. S" Diva 
dina, is equal to a Sidereal revolution of the Sun. 4<) Difrija dina, to a Synodical revolution 
cf the .Moon. 5*; Brahma dina„ is equal to a Calpa, or IS’COOOOOO years, his nights being 

equal to his day Yuga.dina, is another word for Jhargana, meaning the number of dars 

expired from the commencement of a ing. — Lastly, inga dina means the anniversary day of 
that on which a Yng began, which is always nolicid in the Kalendar._N. B. This term is to 
be found in every part of the work, and therefore seeds not be particularly referred to. Vide, 
however, p. 5 and 77. 

DIN-A'RDH.V, Half the time of the Sun being above the horizon. Vide p. 52, 106, 318. 

DUADKSI, OR DWADESf, 25 The 12fh day of the Faesha, or demi. lunar month. Vide p. 70. 

DUXDUBHI, (dSoodSipp) — The 5Cth year of Jupiter’s cycle. Vide Chr, Table I. 

.DUtlGA, (i2S3Xr~) — personification of the Solar year. 

DWA'P.ARAYUG, i)a'QSL>:K)--(vvrongly spelt in the Text Devttpar yug') — The third of the periods 

contained in a Mahii yug. Its duration is of S64000 Saura years. The brasen age of the 
Hindus. Vide p. 7, 77. 

DWIJYA', (£^ aj^) — The Sine ; but more properly the Chord of an .Arc ; vide Jivu. — Also the Sine of the Sun’s 
declination when his Longitude is II Signs. Vide p. 101, 

Sj — — A n horizontal line, 

o 

DMTJYA' riJVD.A', — The Sine of 3° 45' ; vide Pinda, also the whole of Article 8 of Part 

I of the Key to the Siddhanta Chandra mana ; and Table XXK, p, 35 of the Tables. 

DWI'PA, (iC on)— An extensive region or continent. 


DV.TJYA' MATIGAM, 


G 

GANDA’, (3(0:5) The Fog’fl Star of the lOfh Lunar mansion, Regulas. Vide p. 74. 

GA’NE'SA’, (K^?") — One of the names of the god of wisdom. 

G ANITA S’A'STRA, (X ^ ) — Astronomy, A treatise of. 

GARGA, An ancient Astronomer; the Guru, or instructor of YadhishVhira, one of the Princes of the 

Lunar line .That Garga wascotempoiary with Yudhishl'hira is contested by some modern com- 

mentators, who assign the year 548 before Christ for the time when he flourished. 

» GARUD’.A, (X^^)-- The Bird of Vishnu. An epithet of the Sun : but not admitted by the Madras Pundits. 
■ GATI, (K S)— Generally, motion — Sp<‘cially, the diurnal motion of a Planet in its orbit ; Tide p. 88, 89, 107, 
also Tables XX, XXI for the Sun and Moon, and the first part of Tables XLI, XLII, XLIII, 



( 365 ) 


GAUX’A 


XLIV, XLV for the clalfy motion of Mars, Mercury, Jupiter, Venus, and Saturn, — Madhya 
Galt ; miaii molion, — Spluta Guti ; true or apparent motion. 

CILVM3RA MA'SA, Lunar mouth when it begins at the full Moon, 


calk'd secondary. 

GIIATl'CA, — An Indian hour, 2 4 minutes European time, (vide Danda). 

GRAilA, ( '6'°) — The Planets, — A moveable point in the heavens. The Planets have each a great number 
of names, or epithets ; many of which are to this day unknown to Eurojteans. The following, 
however, are known to every Indian, because they serve to give a name to the seven days of the 
week: 1« Ravi, or Surya; the Sun. 2* Chandra, or Soma; the Moon. 3o Mangala, or 
Cnja ; Mars. 4" Bud/ta ,■ Mercury, 5« Guru, or f'rthaspati; Jupiter. Co Sucra, or Bhrtgu ; 
Venus. 7'> Setni, Saturn. Vide p. C. — Besides those, the Hindu Astronomers consider /fwAtr, 
the Moon’s ascending, and CtV» her descending Nodes, as obscure Planets, which occasion the 
Eclipses of the Sun and Moon. Vide p. SOS. — The Tables from XLI to XLV give the mean 
motion. Anomalistic equation and Annual equation of the live Planets known to the Hindus. — 
Grcdia, when the terms Madhya and Sphitla are prefixed to it, signifies the mean, and apparent 
place of the Planet in the Hindu Sydertal, or fixed Zodiac, Vide p, 83, 87, ^ 80 .—Grahaldg» 
hava; a treatise on Astronomy, written about the 4C57th year of the Cali yog (A. D. 1555.) 

GR.MIAA'A’, (i^ — Genera! term for an Eclipse ; vide p. 343. — (Grahana tinooria padhi, a term used 

by common Kalendar makers for half the duration of an Eclipse, but the word Tinooria is not 
recognized by the regular Sastries). Vide p. 345. 

(j d AflA PAIlI VRlITir, ( sC' 5 e>) — An account of time used by the inhabitants of the Southern 

Provinces of tlie Peninsula of India. It consists of a cycle of 00 Solar Sydereal years of 365J 
]5i Slv 30p Indian, or G>< 12' SC' European time. Vide p. 51, 295, 302, 303, and 
Table If, p. 2 of the Tables. 

GRI'SIEMA, The 2d Season of the year, comprehending (he months Jyest'ha, and ,4'shud’ha, when the 

Sun is in the Signs Vrisha 0 , Midliuna n ; answering to the Tamil months Viassei and 
A uni. (*) 

GUDIYA, GLLMT'CA, (qGjacaSd, 5 oJ do )— (spelt in all this work G'afW/(/)—CAf/ffca, the Sanscrit, and 

G Lidiya, the Telugu, names of a space of time equal to l.COth part of the natural day, or 24 minutes 
of European time : the same as a danda. It is divided sexagesimally into vigudiyas, paras, 
euras, Ac. The Gudiya referjiiig to time, must be distinguislied from an arc of the same name, 
wliich divides a Lunar mansion, or Naeshafra, (13“ 20') into CO parts, subdivided likewise 
sexagesimally as the measure of time info vigudiya, &c. Vide p. 6, 77. 


(») It has been obserfed at pared in the note (i) that the Tamils reckon their Seasons to be^in one moiuh Infer than the rest of 
tlie Iliirl'JS ; «o flint In tiic present case the Ta‘iiil Season of flrishimi would comprehend the months of ,Juni ami a-indi. In order 
n.jt to pcrpb'x the re;i ler's attention muUiplicU eiplanatipiis, the present obser>alion wUl not be repeated in the other articles 
yhich rcicr to the Seasons* 
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GURU, )— One of the names of Jupiter ; also a spiritual guide, preceptor, teacher. Sec — Guru vara, 

Thursdiv. Vide p. G, and Table XLIII. 

II. 

IIA'RAAI, C ^ — -The denominator of a fraction. 

IIARSHAXA, C — The lo^-a Star of the 11th Lunar mansion, Spica Virginis. Vide p. 19, 74. 

IIASTA, (13^ K') — The 13th Lunar mansion. Vide p. 74. 

IIEMALAMVA, OR HE'VILAAIBI, — The 31st jear of the cycle of Jupiter. Vide Chr. 

Table I. 

IIE'MANFA, (”^c3^&)0 — The 5th Season of the year, comprehending the months of .Margasiras and Paushya, 
■when the Sun is in the Signs Vrischica m. and Dhaniis I , answering to the Tamil months Cartiga 
and Margali. 

IIO'RA, — The I.24th part of the natural day, answering to an European hour. A measure of time 

probably introduced in India by the Europe ans. 

I 

ICSnWA'CU, &) — 'The first king in the Solar line, who reigned at the commencement of the Trefu 

r/ug. lie was the son of the 7th JL’mk, or Pitriarch, the olT^priug of the Sun, His postcrifv 
was called in consequence, the dynasty of the Solar Princes, in the same manner as Budha was 
reputed the head of the Lunar lino. Modern commentators bring the time of his accession 
down to the year 1320 before Christ. Vide p. 311. 

IXDRA (M.MIA'), — The god of thunder ; a personification of the sky — The chief of the DoVaias, 

or Suras (vide Detains) ; — also, the Yoga Star of the 2Gth Nacshalra, 7 Pegusi. Vide p. 74. 

IXDU, A name of the Moon. That name is commonly given to her when that of Area is applied 

to the Sun ; or in a compound form. (Vide Are'endu Sangnma). 

IS'WARA, ( — The 11th year of the cycle of Jupiter, Vide Chr. Table I. — Also, an epithet of 

to 

Siva. (Vide Siva). 

IIIEK, e) — Two syllablei added by certain Southern Astronomers, to the name of a Lunar month 

when it is an intercalary one. Thus Phalguna.Itick indicates that the said Lunar month is to 
be repeated. This term is a compound of Itf, this is ; e/c, one ; signifying that the month so 
named is that wh’cli is trulp intercalated, the month Phalguna which precedes it, being the Nija 
or proper one. In the Carnatic, however, the same month would be called Athica Chiira, and 
the following 'Nijah Qhitra, the first being that which is intercalated ; so that according to either 
denomination the inturcalate-d month is the same. 

JAISH'TIIA, ( The second month of the Hindu Solar year, when the Sun is in the Sign Yriska 

aiibw '.ring to the Tamil month 1 iassei. Vide p. 5, and Table III. 
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JAjIBU DWI'PA, — One of the seren grand dirisions of the Earth, including Asia ; so named 

from the tree called Jamhu abounding in it. — Modern commentators, however, pretend that it 
refers only to certain parts of the interior of Asia. — The Eden of the Hindus, 

JAMXA PATRICA', — ^Vhat Astrologers call the — The aspect of the Planets iff 

the heavens, at any proposed instant of time. 

^ JAXE, (i>5 — Literally means the Kivee. It is therefore difficult to understand why in some places it is 

used as an epithet of the Sun. 

* J.\XU SLPTAMI, (ej So' — In some books is a term used to indicate the beginning of the year ; 

but it is unknown as such to the Pundits of the Carnatic. 

* JARA'SAX^D'IIA,’ (SJ'CT' ciO(S)— The name of a celebrated king who reigned in MaghadU, the head of a 

dynasty whiclr followed that of the Solar and Lunar lines. 

\ A, — (sometimes written or Jaya in European books on Hindu Astronomy.) — The Chord of an 

Arc ; but frequently written for Jrdha.Jj/a, “ half the Siring of the Bow”, which comes to the 
same as our definition of “ half the Chord of double the Arc.” Vide p. 92, and Table XXX, • 
with demonstrations from p. 39 to 42 of the Tables. 

JYA' FIXDA'S, The Sines of the 24 Pi, ulus (3’ 45' each) into which the Quadrant is divided. 

Vide as above. 


J\ r.ACA, ( “c5§^) — .\stio!ogy. — A Horoscope — Jjjulaca Sastru. A treatise on. 

JA ESTTLV, — The 18th Lunar mansion. V'ide p. 74. 

SA'STllA, Any treatise on Astronomy — Yr/sfr?, a title assumed by 

the Indian Astronomers, (^always wrongly spelt in the Test Jjjaulish Sastras). Vide Pr. p. iii 
and Text p. 2S1, * 

O'lISHI AVA, treatise on Astrology. Vide p. 197, 202, and Tables XFV and XIX. 


KA'LA, OR CA'LA, (-3-eej)-_-Crdways written Kalu in the Te.vt).— Time in Its natural acceptation. This term, 
as It sounds to the ear, is applied to a great variety of mathematical anj astronomical subjects, 
.several of which may be collected out of the exposit’ons contained in this Glossary 
K.il APA 1 .V Dr, (if di oloSo”" £') — Special Arithmetic; cf the same import as Algebra. 

^ K-VUiI L’BfIA, (’^1^3.)'')— An epuhet of Vishmi. A sparkling gem, worn by tliat deirv' ; elicited by the 

churning of the ocean : it is in some places taken as an emblem of the Sun ; but the Pundits of 
the Carnatic do not admit of that allegory. 

KC XDRA, (io c< )-an<I (accorJhrg to Sir Wm. Jones’ orthography) Cevn/rn._Answers to what Europeans 
call the argument of an equa(ion._/V««a ce'/n/,-a, the argument of (he IafItude._/)rrr-%„ ce'/r. 
dra, tlve supplement to a wh-le circle of what Europeans call mean anomaly ; being the distance 
of the higher Apsis, from a Planet in any point of its orbit.— cindra, the commutation ; 
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being the dlsiance of (he Sun from a supeiior Planet ; or the ulsfance of an Inferior Planet from 
the Sun. — Manda cindra, the argument of anomalj'. Vide p. S7, 8S and other places. 

Kl'.'Tl', or. CE'TLT, — The Moon’s descending Xode. Vide Graha, r.Iso p. 77, nOS, 3:0. 

KrtlTA) cj : CKiTA YUG, — The same as Satijaytig; the golden nge of the Hindus; vLich 

coiisiits of 17-8000 Solar S( dereal years : being the first of the four peziods coniairieJ in a o' aha 
pug. Vide p. 7, 77. — N. B. Some Astronomers and Coiiimet.tators, reverse the numerical erdt r 
of these yurgi-j and v, ould therefore call this the fourth. 

L 

■'* L.VCSILMI'; (£>^^7-., } — Tie name of the goddess of wealth. — This word .applies to a nuiltifude of objects; 

too numerous to bo rcpcatrd. In some parts of Northern India Lacskmi is a personification of 
the Luni. solar year; in (ho same manner as Durga is that of the Solar one ; hut (his allegory’ is 
njeeftd by the Pundits of (he Carnatic, who likewise deny- what some pretend, that she lends 
occasionally her name to tlie Moon, and even to Jupiter. 

L.\GX.\, Cc'X'') — The Arc of the Equator which passes the Meridian in the same time with each Sign of (he 
Ecliptic ; and as Lanca is supposed to lie utider the Equator, its Lagna, is called iladhya lagna, 
— Lagna means the Ascensional dl.Terence. Vide p. C2, 103, 102, 101, and Table XXXII, 

LAi\IBA, CoOSi) — Tlie Co.latitude, or the Arc between the Pole and Zenith of a given place . — Lambajya ; its 
Sine, or the Cosine of the Latitude. Vide p. 94. 

LAXCA' ft) o One of the four im.aginary cities which are supposed to lie under the Equator at 90° distance 
from each other ; viz. li_> Yavacbl'i; 2'> Lecnca ; 2o Romnea • n.i\d Siddhapuri. At page 
0 of the Text, Bornccoti was stated to be the 3d ; but the Pundits have rejected that spelling. — 
Lanca is considered by all manner of Indian Astronomers, to lie under the first Meridian: to 
which all computations should be referred ; thp’ugh several (and particularly (he Tuliigus ) refer 
to that of Rarntsuara. Towards the North, and under the same Jleridian as Lanca, the Sastra 
states (hat there are tiro other cities and a groat mountain, viz. Avanti (supposed to be the sa.me 
as Vjnni, or Oogein ), Rohitaca, the mountain, and Sannihita saruh, which in former, or rather 
fabulous times, were the seats of Colleges and-Obscrvatorics. The Meiidian of Lawca lies in 
7o’ 53' 16' (6l> 3' 33') East of Greenwich ; and 73° 33' (4^ 54' 12") East of Paris. Vile p. 9, 
N. B. all the operations contained in this work which always refer to that Meridian. 

LATTA, (e) 1-3^) — An element of astrology. Vide p. 76, 309, and Appendix IV. 

* LIBIIA, — (Mandala Yogarda), — The side of a Spherical Triangle, with the argument of the Latitude 

of a Planet, and its Latitude for the other two. — N. B. The Tamil .Astronomers resolve this Ti iaugle 
as one of plane Trigonometry', and use it for finding the Csh'shna, or quantify of the digits 
obscured in an Eclipse. — LibiCangula ; digits referred to the same. Vide p. 342, 313. 



( 369 ) 

LI LA'VATI' GAN’ITA, — A general term for the science of the mathematics, of which It 

is said that the bfst known treatises are those of A'rya Ihaiia, and Bhascara ; which may be 
correct for this part of India, where few original books on the sciences are to be found. 

LIPTA iyn VILIPTA, C^Sj, — Measure of time (ride F/cafa) equal to one minute and one second. 

I.O'CAS, — Fourteen Spheres, imagined to be allotted for the residence of different species of aninr.ated 

beings. The seven superior Locas are, I 9 The Uhu.loctt, or surface of the Earth. 20 Bhuva, 
30 Sit'arga. 4o Maha. 5» Jana. G» 7V/pa;and 7° Sa/i/a locas. — The inferior Locas are, 
1“ Alala. 2" Vilula. 3] Siitala. 4o J'atutala. 5” Muhalula. 6" Baiatala; and 7o Paiula 
locas. 


M 

MACARA, C^5 J5”) — The Hindu Solar Sign Caprkornus Vf. Vide p. 5, and Table HI. 

MADHYA, on MADIIYAMA, — Signifies mean, in contradistinction to Sphula, for true 

or apparent Madhijama graka, or gati, mean place or motion of a Planet ; vide p. I, 83, 86. 

Madhya ch'hayd, the midday shadow of the Gnomon on any day of the year, excepting those 
of the Equinoxes. Vide p. 97. 

MA'GIT, OR MA'GH.V, ^)— Mug/j, the 10th Hindu Solar month, when the Sun is in the Sign Macara 

vf, answering to the Tamil month Tye ; vide p. 5 and Table HI. — Maghd, the lOtb Lunar 
mansion. Vide p. 74. 

MAIIA', OR MAIIE', (^•^'0— Great . — Maha yug, a great period of conjunction or opposition , — Make 
Indra ; the great Indra, &c. 

MAHA'BHA'RATA, An historical poem of great celebrity; in the first book of which is 

given an account of the war between the ii'uras, and As'uras, in which the gods intervened. 
This poem is interesting to Astronomy, because it records the first Eclipse of the Sun mentioned 
in any of the Sastras. Modern European commentators suppose that it was written in the year 
7S6 of the Christian .dira, and that the date of the Eclipse which it records is tlie 25th October 
in the year 945 before Christ, and therefore anterior to that transmitted to us from the Chaldeans^ 
which was observed on the 19th March A. A. Christum 720. 

M AllA YUG, (^'^■^dSoOX) — A grand period of general conjunction, containing 4320000 Solar Sydereal years, 
and comprehending the four lesser yugs. Vide Cali, Dvsapara, Trtta and Satya yugs ; also 
p. 7, 77. 

MALAYALA, — The name given to the lands which extend from Mangalore to Cape Comorin, 

following tlie Coast of Malabar. Vide p. 130, 298; of Chr. Tables, p. vi and Table I. 

MAI.LI CA'RJANADU, )— (wrongly spelt in the Text MuUu Carjanada)—\ Teluga 
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A'itronomer, who Issopposed to have flourished in the 4279th year of the Cali yusr (llCOSaca) 
who like Bala dityaca referred his eomfiutationt to the Meridian of Ramhzcara. Vide p. 9. 

KA'XA, Generally a Measure In Astronomy a mode of reckoning the duration of tlie year, 

whether as Aarrra, Chandra, Savana, Ndeshatra. Varaliasputiija, llralimt/a, Dayoya, Filtiya, 
or Priijapulijja . — The principal mode of reckoning the year as now practised by the Hindus is, 
either Solar, or Luni-solar. — The Solar is the time which the Sun takes to perform a coirplete 
revolution round the heavens, beginning from a Star and returning to the same. The Solar Hindu 
year is therefore Sydereal ; but it is taken to be of various durations, according to the systems and 

authorities which are followed The Luni.solar year in most general use, or the common Chandra 

mana, consists of 12 or 13 Lunar months. It commences with the ne'o Moon at, or next before the 
time when the Sun enters the first Sign of the Solar Sydereal Ecliptic. Its months are called Muchya 
or primary. — The Uarhuspntya (vrrongly spelt in the Text Banti HuipuUiah) Chandra mana, is 
another sort of Luni-solar year, which begins at the wane of, or the full Moon next preceding 
the Sun’s entrance into the Sydereal Ecliptic. Its months are called Guana, or secondary ; 

vide p. 1, 57, 63, 77, and of Chr. Tables p. ix and Tables I and II The I'r'ihaspati mana, or 

Jupiter's year, is properly the time during which the Planet desciibes one Sign of its orbit. 
However, in the Peninsula of India, it is taken to be equal to the Solar year, and in present times 
serves only to give a specific name in a cycle of 60 years, to each Solar and Lunl-solar year. 
Vide Third Memoir, p. 107, and Chr. Table I ; also Samvafsara, 

MANDA, — What Europeans call Anomaly Manda p'hula, the Anomalistic equation of any Planet. 

—A name of Saturn ; ride p. 87, 89, for the Sun and Moon, Tables XXII, XXIV, and XXIII, 
XXV; for the Planets, I Id part of Tables from Xf.I to XLV. 

M.VXD'-\I-A, ("foOcSc) — A Circumference, a great Citc\e—I\udi mand'ula (spelt Nari In the Text) — The 
E(juntor . — Crdhti mand'ala, the Ecliptic. Vide p, 5, 91, 342. 

M.kXD0Cn.\, — The .\pses of a Planet’s orbit Tunga mundoehrt, the higher Ap=is. Vide p. 

11, 76, 83, 81, 154. 

M.VX'GAL’.V, (^oK?^) — A name of the Planet Mars MangaVa vara; Tuesday. Vide p. 6, and of the 

Tables the XLIst. 

MAXAIAT'IIA, The 29th year of the cycle of Jupiter. Vide Chr. Table I. 

MANUS, OR MENU, — Fourteen Patriarchs who are supposed to preside successively over the same 

number of Manxeuntaras of which the Culpa is composed, and whose anniversaries are noticed 
in the Kalcndar. Vide p. 311, 

MANWANTARA, — A period of 308448000 Solar Sydereal years ; of which there are /.^ in a 

Calpa, with a Sandhya, or twilight, equal to the Stttya yug. Vide p. 77. 

MA'RCAX^DA’, 05S) — An Astronomer who has left several useful Tables, of a modern date. Vid« 

Pr. p. ix, Text p. 87, Tables XXIV & XXV. 
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MARGALIj The'cth TamilSolar month, answering to the Hindu Pauslii/a, \vhen the- Sun Is in 

(he Sign Dhaniis f . Vide p. 5, and Table I [I. 

MARGASIRAS, • X 4 The 8th Hindu Solar month, answering to the Tamil Carligu ; when the 

Sun is in the Sisn Vriscliica trf This month is also sornefioies called Jgrahayan, a name svhish 

was given to it when it was made to begin the Solar year. Vide p. 5, Q45, and Table III. 

MA'S.\, — (wrongly spdt Masha in the Text)— A montli, whether Solar or Lunar, and consequently of 

various durations The first month of the Solar year is called in the Siirtjah Siddkanta, Misha 

rniiS't, because the Sun is then in the Sign Misha y, answering to the Hindu month Va/sdeha, 
and Tamil CAZ/ro (alway! spelt Chaitrum in the Ttxt). — It is also the first month of the com- 
mon Luni. solar year, called Chaitra (whether it opens with the new or full Moon), and therefore, 
refers to two sorts of Luni. solar years. — The Hacshatra Chandra jnasa is the time which the 
Aloon take^ to move thiough a iSydtreal revolution. — The common Lunar Kaleiidar month. Do. 
through a Synodical revolution. — Devcf ma$a, SO Sydereal years. — Brahma masa^ 30 of his days. - 
Vide Mdna; also p. 5, 1 1 , 53, 69, 77, and Table III, ' 

MATSYA DE VA, (^^^^ ciiS) — One of the incarnations of Vishnu as a Fish, Vide p, 311, 

MASI, (;Sj~r?C) — The nth Tamil Solar month; answering to the Hindu when the Suu is in the 

Sign Cumbh a Vide p. 5, and Table III. 

MR'RU, f-enis to mean strictly the Terrestrial Orb; or yolk of the mundane egg. 

ME'SHA, Tiie first Sign of the Solar Sydereal Zodiac, the Hindu Aries; vide p. 5, & Table III . — • ■ 

Misha Ay and ; the Vernal Equinoctial point (vide Ayand), 

MID'IIUNA, ( Ai — The 3d Sign of tin- Hindu Ecliptic H, the Hindu Gemini, Vide p. 5, and Table IIL 

MJIIfRA, (^C Ss^Jf)— An epithet of the Sun. 

Mi'N.A, (rLr~>?S’) — The l'2th Sign of the Ecliptic K; the Hindu Pisces, Vide p. 5, A Table IIL 

MRIG ASLRAS, or MRIG ASI'RSIfA, (^^X 'S S' ) — The 5(h Lunar mansion. Vide p. 7d. 

MUC'HYA, ('^oo^J.’x) — A name given to the Lunar months of the common Chandra mana-. meaning primary, 
Vide.p. 14.8. 

MU'LA, (7^VvJ^e)) — The 19th Lunar mansion. Vide p. 7 L 

AlUXI, (i5o0c>)) — Supernatural Beings to whom Suryah (the Sun) revealed the science of Astronomy. 

AIU'RTA, ( —literally, tli® twinkling of an eye, — figuratively, a mode of reckoning small portlons- 

of time — The Naeshatra days (all of which are supposed to be equal throughout the yeai) 
contains 60 dandas ~ 60 vicdlds ~ 6 prdndcaids -J- 10 castdcdlds, or respirations. The 

latter answering, therefore, to a second of Hindu time ~ 60 aliptdas 3600 nimeshas, Ac. 

N. B. The sexagesimal order is iiiterruptcd after ihe cicdlus, which are only subdivided into 6 
pranaciilus for the purpose of procuring a numerical division of time equal to the number of minutes' 
»f a degree contained in the circumfereace of a Circle, being 21600. Vide p. 6, 92, 104, 
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Is AC'-I' Vl'ilA, ( -'<-'r'i.,”^A_Propor!y a Star; Hence the Sydertal year, r'.onfh, or day, are called iV«w^afrrt 
i a, masc, or diita . — But that term tnc-aDS also a Ccns'tllaHon, and slill more 

p'!! ''>;aia ly, anv or.e of tlse 27 mansions of the Moon ; we shall tspecia.Iy consider the latter 
Etasilcle Ilksha. A Lunar mansion contains an arc of 13’ 20' cf ‘he circumference of the 
;fodiac i^'27Xlo* 20'— S60), therefore a Solar Sign contains 2| Xacshai .as Aacs.) — 

Ti ere are a fixed and a mozcublc Lunar, as will as Solar Zodiacs: therefore there are 
also f.xcd and mo'ceuble Signs, and Saeshalras, the motion of the latter In fag equal to the 
prog-.tssof the Jijanansa (54" per annum, Suryah Siddhantu). This distinction occasions, 
the same auibiguity, when Indian authors speak of these Signs and Nucshalraf, as thtro is with 
ns when we say (hat “ Jries has got into Taurus'". But they present this juata position of 
the fi'«ed and moroahle Signs, in a manner quite different from ours. They would say that th.e 
advance of the Stars from West to East, being owing to the Cranti-Pala-Gaii (the Hindu pro- 
cessional -variatioiO, it is tlie moveable Sign Aries whljli has receded from the Constellation, or 
liAt'd Sisn of the same name, with "JiicU it formerly coincided ; and consoquenlly, that the 
Zodiacal Sign Aries has fallen back Into the fixed Sign Pisces, which comes precisely to the same 
thing. But more scientifically, they would say that the Rishis have got into some point of the 
moveable Aiics ; (vide Rishis, Ar/anansa, Cranti.Paiu.Guti .) — It needs hardly be added, that 
what is said iiere of the Solar Signs applies equally to the Nttcshalrus.—Tot the csf rnordinary 
Tiaeshettra, see Abliijit ; vide p. 0,73, 74, 170, 181, and Table XXXVIII. — Nacshalra C/iB- 
cra ; the St'hore of the fixed Stars. 

f.’A'BT-i.'i'D'AL.l, ( OdS C.'} — (written i.n the Text Narimandala) — The Celestial Equator. IVide p, 
5, 91. 

XA'GAVA, (i ^>('^' — The lOlh and extraordinary Carana. Vide p, 7b. 

XAXDAXA, (oSToCSo?) — The 2G(h year of Jupiter’s cycle. Vide Chr. Table I; 

X AllA', — The eternal omnipotent Being. 

XAP.A'DIA’A, ( cT® — The name of an Astronomical work composed by NaradCt 

X.VllA'SL\II!A, ^ cO O ) — The 4th incarnation of Vishnu as a Lion. Vide p. 311. 

^ AX’A, ( oT® ?T’a5or3) — A name or incarnation of Vishnu. 

^ ^ (s'- tS ) The arc of distance of any Planet from the Zenith. — Natdns'a or T(d(a bhaga, Zenith distance. 

Vide p. 91, 96. 

XAVAAII; (J5'£ ?Jo)_The 9th Lunar day of the Paesha. Vide p. 70. 

XA2TH, on XA SIIICAY, (rsrr^^ tBa^scrcs) — A Tamil term meaning an Indian hour of time. Vide p. 71. 

XELA, ("fSei) — In Te/ugn, a month. 

X-.RMADA, on XaRMADA, — A great River called in our Maps the Xertudde, which from time 

immemorial has marked the boundary between Hindustan and the Deckan. It takes its source 
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near the Vindha mountain in the Prorlnce of Malwa and flows into the Sea near Surat. This 
rirer is the same as that which Ptolemy calls Namadus. The Indian name is a compound San» 
scrit word, which signifies the river of delight ; from Nerma, pleasure, and Da, she who bestows. 
Independently of the use made of this river in Geography, it serves also to separate two sects 
of Astronomers, who divide time on different principles. Thus whereas the ViHhaspati or 
Jupiter’s year of the cycle of sixty, is reckoned at Oogein and Benares, and down to the 
Nerbudda, to be equal to the time during which that Planet describes one Sign of its orbit, in 
all the Deckan,.down to Cape Comorin, it is taken to be equal to a Solar year. And whilst ail 
the Northern Astronomers reckon the latter to be of SAS*! Ch 12' 34", agreeably to the doctrines 
of the Suryah Siddhanta, those who reside South of the Nerbudda make it only 365'J fih 12' 30* : 
from thiS'Class, however, we must except that subdivision called the Sittandij, or inhabitants of 
the Southernmost part of the Peninsula, whose year differs only one second of time in minus^ 
from that of the Northern Astronomers. Vide Pr. p, ix ; Text, p. 7 ; the Illd Memoir from 
p. 199 to21C, and Chr. Table I. 

NIJA, — Proper, self. — Nija Jsxsina, the proper month of Asxsina, in contradistinction of Aihica AsssinSy 

the intercalated Lunar month. Vide p. 69, 72, 146, 342, 

NIMESHA, — The 1.3600th of an Alijtala (vide Alipala), or the time for the twinkling of an eye. 

Vide p. 6. 

NIEl.\CSHA, The Terrestrial Equator.— IV/raa/ia desa, the Equatorial parts of the Earth.— iVtrac. 

sha.pura, the four fabulous cities supposed lo lie under the Equator, of which Lanca is one, 
(Vide Lanca). 


O 

For Opadjj, thus wrongly writter ir the Test, see Uphddi. 

P 

PACSHA, ) — Half the Lunar month. — Sucla or Sudna paesha, the time from the new to the full Moon. 

Crishna or Bahulu paesha, that from the fdl to the new Moon Each Paesha, whatever be the 

real duration of the Lunar month, contains 15 Tiihis, or Lunar days, each being called numeri. 
cally, so that there are two li(k:s of the same name in the Lunar month. Vide p, 68, 69 314 
313. 

PA' DA', The fourth part — The Quadrant of a Circle — The Pddas of the Aj/andns’a; the four 

Quadrants of the Epicycle, or parts of the Arc described by the Istpoint of the Tropical Zodiac 
in consequence of the precessional variation. Vide p. 84, 247, 248, 308, 313, and Tables XXXV 
and XXXVI, p. 46 and 47 of the Tables. 

HA DACIIA'IlUM, ok CHA'IlUM, (si '^£6x3 ^25" o) — Csotnetimes wrongly spelt in the Text Isharum) A (erm 
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Bjyj] ii) iho K;;;fc!i(lar ant! Fpiicinerijca for signify !ng tlip position of the Planeli oh a particular 
day ; Ltiugoue of the fire articles of the PancUan"U. Vide p. 73, 75, 308. 

PAD’YAMI, — i he 1st day of the Lunar paesha, or denii.nionth. Vide p. 70, 

I’ALA, (Jot') A minute cf time, Hindu account. 

I’ALABIlAj midday Shadow of a Gnomon, when the Sun iB in the Equinoctial points. Vide p, 9, 

S I, and Table XXXIV, p. 45 of the Tables. 

PANCIIA BIIUTA, — The five elements of Nature, including E/her. 

PANCHA'NGA, (itTS^oX ) — A Ivalcndar so called from the fire principal articles contained in the Epheme. 
rides. 

PARA, (^^5^) — A second of time, Hindu account, or 24® European time. 

PAHA'BIIAVA, ?£)— The 40th year of the cycle of Jupiter. Vide Chr. Table I. 

PAR.A BRAH.MiV, ^ Tor^)— A name, or epithet of the Supreme Being. 

TARAAIATAMA, ^55o) The inclination of a Planet’s orbit to fhe Ecliptic Paramapama 

crunHijija, the Sign of its greatest Declination N. B. When this term is applied to the Sun, 

because according to Hindu theories the obliquity of the Ecliptic is always 24°, it means the 
Sine of the Sun’s greatest declination. 

PARA'S’ARA, — An Astronomer who wrote when the Equinoctial points were in 23° 20' of the Sign 

Mesha Modern commentators pretend that the Parata’ra Siddhaiiia is a spurious treatise, 

wiitten by hhuita, so late as the beginning of the XIVth century; and consequently 

cannot have been written by Partts'ara, who flourished about the jear 575 before Christ. 

PAR AS’URA'M A, (Jj 5^ ) — One of the Avataras or incarnations of f'uhnu, in the form of a Brahmin. — . 

Modern commentators fix his epoch in the year 117C before Christ. lie is said to hare been a great 

enceurager of Astronomy Also an iEra which is stilt followed in Malayalu (that part of the 

Coast of Malabar which extends from Mangalore to Cape Comorin) This ^ra U reckoned in 

cycles of 1000 years ; each of which begins on the Sun’s entrance in the Sign Canya tj)’ (Indian 

Virso). There were, therefore, on the I4th September 1800, two cycles, and 97C years of that 

.Era expired. Vide p. 298, 302, and of Chr, Tables p. ri, >ii, k Table 1. 

PARATASI, OR PURATASI, — The 6lh Solar month, Tamil denomination, answering to the 

Hindu Jszeina, when the Sun is In the Sign Canya rj(. Vide p. 5, and Tabje III. 

PARIDHAVI, OR PARIDHA'PI, (SoS’^T’S^) — The 46th year of the cycle of Jupiter. Vide Chr, Table I. 

PARIDHI, («o6^) — Properly means the circumference of a Circle ; but it is more generally used in the sense of an 
Epicycle. Thus Puridhi an'sds, or bhagas, mean degrees counted on an Epicycle, always in a 
given ratio, to those of the Deferent— The hlanda paridhi, is used for computing fhe 
first iHcquality or Anomalistic equation of a Planet. It is rariable, being called Yugma 
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paridhi iu the Apsides, and Foja paridhi at CO* therefrom. — The degrees of these dirers 
dimensions of the Epicycle rary therefore relatirely to those of the Deferent, as the Planet’s 
Anomaly is between the points abore mentioned, decreasing inversely as the Sines of the mean 
Anomaly, At the distance of 3 Signs from either the Apogee or Perigee^ the radius of the 
Epicycle becomes equal either to the ecccntricilij ; or to the Sine of the elongation, if it refers to 
an inferior Planet. — This assumed difTcrence in the magnitude of the Epicycle, (and consequently 
of its degrees relatively to those of the Deferent) is what the Hindus call Paridhi an'sa, between 
Vishama, and Saina (odd or even); for a right application of which we are to remember that 
from the 1st to the 3d Sign of Anomaly, a Planet is in Vishama ; from the 3d to the eth, it is in 
Santa; from the 6th to the Sth, it is again in Vishama-, and lastly, from the 9th to the 12th, it is 
in bama, The Sigltra paridhi is used for computing the second inequality, answering to the 
annual Parallax of the superior Planets, and elongation of the inferior onei. This Epicycle is 
also variable, being called Yugmanlara paridhi in the Sizigies, and Vojantara paridhi at 90* 
therefrom — Sxsa, Seva, or Siva.desa.paridhi, a Circle of Longitude iu any given Latitude. Vide 
p. 91, 95, and Table XXXIV. 

P.ARIGHA, (^8^)— The Foga Star of the 19th Lunar mansion. Uncertain; but supposed to be 34 or 35 
Scorpii, Vide p. 74. 

* P.VRIJA'TA', The Tree of Plenty — In some parts it is taken to be an emblem of the year; 

but this is unknown to the Pundits of (he Carnatic. 

P.V'RTIIIVA, — The 19th year of Jupiter's cycle. Vide Chr. Table 1. 

PASCIIA, OR PASCIIAMA, (sG^^SSo) — The West point of the comj)ass. 

PA'TA, — The Xode of a Planet’s orbit. Vide Aj/anansa and Dkruva, also p. S6. 

PATACA, §^) — An Astronomical Table. 

PATANA, — Latitude, when referred to the Planets. 

PATRA, (6 ^ )_Literally, a Leaf; but used in several parts of India for Panehanga, a Kalendar ; because 
these are usually published on Palmyra leaves. Vide Pr. p. vii, xii, and Text p. 312 

PAU'LASTYA SIDDIIA'NTA — — The third of the four authentic which treat 

of Astronomy, 

PAUSIIYA, The 9tfa Solar Hindu month, when the Sun is in the Sign Dhanus J , answering to the 

Tamil Margali ; vide p. 5 and Table III — Paushya is also the 10th month of the Luni.solar 
year, so advanced by one in the order, on account of Chaitra, beginning that sort of year. Vide 
p. 69. 

PAVARNAMI, OR PURNLMA, — The 15th Lunar day of the PaesAa. Vide p. 70. 

PTIALA, (;J.o)-An Equation.— When applied specially to the Sun or Planets, it means their Anomalistic equa- 
tion.—P’hala try desenlara, ii a compound equation used by the Tamil Kalendar makers for 
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computing, by means of certain Tables, and a short operation, the jircd bakuphulu, and the effects 
of difference of Longitude in Solar and Lunar computations. Vide p. 38, 230, 33S, and Tables 
XXII to XXVI for the Sun and JMoon, and from XLI to XLV, part 2, for the Planets. 

PHALGUXA, AND PHALGUNI, — PAalg’i/na the 11th Hindu Solar month, when the Sun is in the 

Sign Cumbh’d js; ; answering to the Tamil Maussi ; vide p, 5, and Table III. — According to 
the Luni. solar Kalendar Phalguna is the 12th month of the year, because it begins with Chaitra ; 
Tide p. 69. — Parra Phalguni the 11th, and Uttar a Phalguni the 12th Lunar tniiiisions. Vide p. 74. 

PIXDA' (2v) OcS) — The 1.24th part of the Quadrant of a Circle ; equal to 3* 45', the constant ratio of the Hindu 
Trigonometrical Tables. Vide p. 87 and Table XXX. 

FINGALA, — The 51st year of the cycle of Jupiter, Vide Chr. Table 1. 

PlTRI, (§0 — Certain Genii or Spirits, supposed to reside in a sphere or region, some say abore the Moon ; 

others residing in it. The Fill is are also taken to be the spirits of deceased ancestors. — Fitrya 
dina ; a day of the Filris equal to a lunation. 

PLAVA, — The 36th year of the cycle of Jupiter. Vide Chr. Table I. 

> 

PLAVAXGA, — The 41st of the same. 

PUXGONI, The 12th Tamil Solar month, answering to the Hiudu Chitra, when the Sun is in the 

Sign Mina K. Vide p. 5, and 'Fable III. 

PRABHAVA, c6j — The 1st year of the cycle of Jupiter. Vide Chr. Table I. 

PRAC CIIACRA ^ t!!? — The Epicycle on which ancient Astronomers corrected the prccessiosal 

variation. Vide Cranti.Pata.Gati, and p. 84 of the Text. 

PRi\ JAPATI, (^^£3 — A name of Urahma. — An epitliet common to 10 divine personages who were 

first created by Brahma — Pra'jifpati; the 6th year of the cycle of Jupiter; vide Chr. Table I 

Pruja'patpa ma'na, a certain mode of reckoning the year ; also, a Manzeantara. 

PRAL’AA A, OR JALA-PRALAYA, diSi)J — A name for the universal deluge. 

PRAMADI OR PRAMADICHA, ( The 47th year of the cycle of Vide Chr. Table I. 

PRAM.\X'A’, — Refers to diurnal revolutions Aha pramun'a; the Sun’s revolutions from the 

horizon to the same again. — Dina prama'ri'a, the time of any Planet from rising to setting.— 
Rutri prama" nai , the same from setting to rising. 

PR.NMODA, ( ^ '’3j~'SS) — T he 4th year of the cycle of Jupiter, Vide Chr, Table I. 

PRAM.AT HI, ( — ^The 13th of the same. 

PRA AA’CA LA, 5^) — The 1.6th part of a vicala. See Murta, and p. 5, 77, 104. 

PRAT HAMA, The first — Prathama tilhi, the first Tithi or Lunar day in the month; that which 

always follows the day of last conjunction ; vide p. 70, 79, 103, 112, 137, 172, 229 Praffiama 

chat a, Ascensional difference of the 1st Sign of the Hindu Tropical Zodiac; ^ide p. 103 . The 

same for the Sun’s declination and Amplitude; vide p. 102, 103.—Prathama Jiva, the Sine of the 
£rUPiJ!u'a. Vide p. 39 of the Tables. 
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PRI'TI, The Vogaof the 2d Lunar mansion, supposed 25 Jrictii. Vide p, 74. 

PUxVARVASU, -The 7th Lunar mansion. Vide p. 74. 

PANCIIAMI, (sCotiJSC))— The Sth Lunar day of the month. Vide p. 70. 

* PURAN.\'S, Books held in high Teneration by the Hindus, treating of Theology, Literature and 

Astronomy, and other matters, of which there are 18 principal ones: they take these produc- 
tions, as usual, to be of the highest antiquity ; but modern European commentators have been 
very active and industrious in their endeavours to bring down the epochs of their respective 
compositions nearer to our times. Many of the Puranas are now believed to be very recent, and 
one of them in particular is conjectured not to be above 100 years old . 

PU'RXIMA', (^r? — Opposition (sometimes written Puurnimd) — Puniima lilhi, the day of oppo- 

sition or full Moon. Vide p. G7, 70, 313, 3’0, 330, 

PURVA, ) — When referred to one of the Lunar mansions means the Fikst, and In the same manner 

as UUara, means the Seco.vd. Vide p. 74. 

PURU, (ooJ5''; — The East point of the compass. 

PUSHYA, — The 8th Lunar mansion, vide p. 74, where the word is Eometimes wrongly spelt Puslits^ 


R. 

RA'C'SII.ASA, The 49th year of Jupiter’s cycle. Vide Chr. Table L 

RACTACSIL\, The 58th of the same. 

RAGINI'S, — Spirits, or demi-goddesses personifying the notes of mu'ic. 

RA^IIJ, ( 'Q ) — The AIoou’s ascending Node. — In a physical sense llu; liuulus consider if as one of (he 

obscure Planets, which occasion Eclipses: but according to rnytliology, Rn'A'c is the head of a 
monster, of which Cdlu (the descending Node, spelt Keta in the 'I'ext) is the trunk. — It is 
supposed by some commentators to be the Ti/’iliceiis of Hesiod. Vide the war of the Suras and 
Asuras in the Mahabharata), also p. 77, COS, 310, 3 10. 

RA'MA', CC^SSo) — The principal of the Avatu'ras, or descents of Viihnu ; a great conqueror, and the Prince 

whose reign forms the most important epoch of Indian hislory Sir William Jones places the 

subjugation of India by Ila'ma" about the year ISIO before Christ. Mr. Bentlev, after a much 
more accurate research, fi'scs his birth on (he Cth April of the year 901 before Christ. In his 
time and that of his father Das'uratJictj Asfionomy was much cultivated ; and it is supposed (not 
without much probability) that the first Astronomical Tables for computing the places of the 
Planets were constructed on (he observations made in Ra'Kiu'’s time. There was an Eclipse of 
the Sun on the 2d of Jul) of the year 940 before Christ, which, according to Mr. Bentley, may 
be referred to with certainty, as an epoch of Rama’s reign. 

RA'MA'YAXA, (■?T''e5wr*’a5cr?)~(of Vaimki) — .\a historical poem, being, one of the principal ones (vis. 
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the Rimuijana, the Bhu^atnta^ and the Mahn'bUu'rata) which have been fransniilfcd to pos. 
teritj. It gives an account of the epochs of the sway, and dynasties of Piinces ; of the wars and 
battles (true or fictitious) which have been fought during their lime, and of the heroes who hare 
shed a lustre over their reigns ; of the rtvolutionswhich.the country has undergone .; and of the 

origin and progress of the sciences in the infancy of time Modern European commentators fix 

the epocii in whicli the lla'mu'yana was written in A. D. 2{>5; professing iiowcver, their belief 

that the events which it records are of.much higher antiquity' -In the Ra! ir.ct'tjnnci, Valm'ici is 

repeatedly mentioned as Ibo name of its autlior. 

RA'MI'SWARA, or RAMA-IS^VARA, ( d 6^) — (written in the Text lJain/isrrro'w, and Rsm.lshu. 

ra) — Is a small island, situated between Ceylon and tlie Continent of India, at the entrance of 
Palk’s passage in the Streights of Alanaar; where there stands a very aneient Pagoda, and for- 

mnly an Ohsorvatory -It was found by Colonel Lambton’s survey to lie in 70' 22 ' i" (rdi 17' 

2 S* 20 ’') Longitude of Greenwicli ; in 77° 1 ' 50'' (jh s' 7 '' SO") East of Paris, and consequently 

in 3' 28' 50" (14' 55" SO") East of Lanca : its Latitude being 9° 18' 7" IV Many Telugu, and 

Tamil Astronomers, as Bdh'iditj/acalu, and Mullicurjanud'u refer tlieir computations to the 
Meridian of Rumiszcara. Vide p. 9, and Tables XXXIII and XXXIV, 

RASA GIRICA, — (.vrllten in the Text Raza Giieticu) — An element of the V.adyam process, 

containing EJ, ’72 days. Vide p. 122, 132, 133, 335. 

IIA'S’I, ( is ^ S) —A Sign of the Zodiac, containing 30 degrees. — Modern European commentators state that the 
Stars were only formed into Constellations during, or st the epoch of the war of the Sura's and 
Jsuras, which, according to them, ■'refers to the middle of the Vlllth century before Christ. — A 
■Ras'iis equal to 2 ^ Nacshalras or Lunar mansions. — The Hindu Signs are culled by specific 
names when reckoned on the Sydereal Zodiac; but when counted on the Tropical, or moveable 
Sphere, they are called numerically. The figurative description of the Himlu Signs with the cor. 
responding Lunar mansions, are os follows : 

3, Aswini, Ram T ; Critica, Bull 9 ; 3, Mrigasirsha, Pair n ; 4, Pushya, Crab ffi ; 5 ^ 
Asleshi, Lion ^ ; 6 , Uttara Phalguni, Woman tr( ; 7, Swati, Balance Ci ; 8 , Aiiur^dhu, 
Scorpion nj; ; 9, Miila, Bow $ ; 10 , Uttara Ashadha, Sea Monster Vf; 11, Dhanishtha, Ewer ~ ; 
19, Purva Dhadrapada, Fish K - — RasU Chacra, the Zodiac. Vide p. 5. 

RA'TRI, (TT® The night — Ra'lri ardha; half the artificial night. Vide p. 92, H )6 Tyajya Ratri, 

(vide Tyajua Devi). 

RAVI, (S'S)— A name of theSun._R«u£ vara, Sunday ; -vide p. 6 , and Tables XX, XXII, XXIV, XXVII, 
XX\ in and XLVII — Ravi mandocha. Sun’s Apogee, p. S3 ; Ravi madhyu graha, mean 
place in the Sydeteal Ecliptic, p. S3; Ravi panchanga, the Solar Kale ndar, p. 63, 307, 313; 
Ravip'kaln, Anomalistic Equation, p. 12 S ; Sayana,- Longitude, p. 101 . 

RAUCIIYA, One of the 14- Patriarchs who are supposed to preside successively over the 14 3/an. 

isanlarasof the Calpa. and whose anniversaries are noticed in the Kalendar. Vide p. 311, 
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RAUDRA, (3*° ; — The 5lth year of the cycle of Jupiter. Vide Ciir. Table 1. 

RAA'AVATA, (1^ — One of the 11 Patriarchs who are supposed to preside over the 14 ^lanrtanfaras of 

the Cu/p t, and whose anniversaiies are noticed in the Kalendar, V'idc p, 311. 

IIECTIA, (~§4J)_AIerid ian. — Used in the same sense as Europeans do vs hen referred to the Longitude. Vide 
p. 9, and Table XXXIU.. 

RF/V''ATr, ( ~Sj 5S) — The 27th Lunar mansion. Vide p. 19, 71. 

RICSIIA, — Propealy a Bear. — In Astronomy the general term for a constellation, (vide Naeshafra'. - 

iV/a/ia-KicffiO may therefore be understood cither as the constellation of the Ecnr ; eras ‘‘.j 
great constellation. Whether the former denomination (which is the same as the name gireii r y 
Europeans to the asterlsm called the Great Hear) be merelv accidental ; or whether hv .h.U 
term, both Europeans and Hindus, mean the sameobject, is a question which is not to be rcsolvctl 
in this place. In Tclingana it is aflirmed that it does ; in the Coc«a//c it is dinied ; wc .have 
therefore only to observe that as the Great Hear is the most prominent constellation c: ’.c.s 
Northern hemisphere, it may very well (and without any reference to the animal of which it bears 
the name) be concluded that Malta Riesha means the same object both in European and i:i ladlaa 
Astronomy. Vide p. S5, 215. 

IlINA, (v\A);n — The Indian Sign of negation, or subtraction, which answers to the European minus, 

RJSIII — Xn important term in Hindu Astronomy, which, in its scientific sense, means a lioe, or great 

circle, passing through the Poles of the Ecliptic, and the beginning of the first Solar Sydereal Sign, 
and first fixed Lunar mansion, of the respective Zodiacs ; and which said circle is supposed to cut 
some of the Stars in . the Great Bear, which mostcomnventatois take to be or ^ Urs(e Majoris^ 

and ^ Piscium, although in reality nosuchcircle could be made to intersect exactly these three points. 
This line, or circle, being thus invariably fixed, and the four (fixed and moveable) Zodiacs being 
conceived to coincide at a particular Epoch, the variation of the moveable ones may easily be 
reckoned by its means, as if it were an index. Thus suppose that the line of the Risliis should have 
intersected the beginning of the fixed Lunar mansion Mugha, as was supposed to be the case in the 
ID 10th year of the Gali yug (1192 before Christ), and that at the beginning ®f the said year the 
line of the Rishis was found by observation to intersect the middle of the moveable mansion 
Magha, then it would be said truly that (he Rishis had got into 6° 40' (24A22^) of the moveable 
Maghu, and these 6° 40' would mark the absolute precessional variation which had accumulated 
at that epoch since the time that the fixed and moveable Maghas coincided ; (vide Jyana 
Ayanansa, Vranti.Putu.Gali).-JY\ie above explanation of the term Rhhi is clearly justified 
by all the Hindu treatises of any weight which have hitherto fallen into the hands of Europeans; 
and here it may not be out of the purpose to observe, that when Hipparchus (later than the 1 35th 
year before Christ) on comparing his observations of Spicce Virginis (the Ilarshana of Hw 
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Indians) with those that Tiinocharis had made at Alexandria about a century before, and 
perceired by the result?, that the Stars appeared to have advanced (though slowly) from West to 
Eust, relatively to the Equinoctial points, he was far from imagining that Indian Astronomers 
(perhaps several centuries before his time, and in all piobability by observations of the same 
Star) had already noticed the same variation, on which in after ages Sir Isaac Xewton resolved 
and established the great problem of the Equinoctial piecessioii. — The celehrafod Indian Astro, 
norner A' r^a hhutta, probably puzzled how to account for the change of the position of the line 
of the Rishis which, he admitted, had intersected the middle of the moveable Lunar mansion 
Mftgha in the year cf the Crili i/ug 1910, and nliich lie piatendcd to cut (when he wrote) the 
bcgituiing of A.^zcini, imagined a curious system on the seven Stars of the Great Bear, to which 
he supposed a proper motion to tlie Easlwaid, at the rate of 13’ 20' (a Lunar mansion) in 100 
years ; which amounted to 159999 revolutions in a Cn^pa, and which squared his account. But 
this absurd docttiriE has long since been abandoned by ail manner of Indian Astronomers; many 
of whom, now in existeiice, have never heard of it. — The term Rhhi is also applied (in a st-nse 
totally diib n nt) to tlic f’on'f/p/ Brahmins, or inhabltiints of the desart. Of these the most 
ancient and celebrated were the seven great Rishis or penitents, who had rtlired in the territory 
Avashed by the Indus ; and it was to them, it is supposed, that A!e.\.ander ilio great applied for 
instruction after invading their country. Vide p. Sj, 215. 

RITU, ^ season, cf wliich there are six of two months each in the Solar }'C-ar, (vide Vasanta, Grisha, 

ma. Varsha, Sarada, liemaniu and Sisira.) Vide p. 4. 

KO'IIINL, ('j~° ?5^r^) —The -l;l: Lunar mansion. Vide p. 71. 

IIOIIITACA, (^ It'-' 55 J )— A mountain or place lying under the Meridian of Lanca. 

RO.'vIACA, (ST^^SoS^) — O ne cf the four imaginary cities lying under the Equator, Vide Lanca. 

RUDIRO'DGARI, 5^ ^3'— The 57th year of Jupiter's cycle. Vide Chr. Table I. 

RUDRA SAVAUNf, — (’(0 — (The same expianalion as for Rauchyu'). A’ide p. 311, 

RUG, RUC, on RIG VEUA, (?*X\) c6'' — The first of the inspired Veda*. Rig., signifying the 

science of divinatlcii, of whiiii it principally treats. It also teaches Astronomy, Astrology, 
Natural riillosci Iiy, and gives a particular account of the formation of matter, and the creation 
of the w'nrM. 

RU'PA, (Nj~^oC) — An entile number. 

s 

SA’CA, (5"^) — An epithet given to a Prince to whose name posterity refers an jilra. (Vide Salivahanu), 

SA'CHA, ( 'ts — Department ; branch of knowledge. 

SADIIA'RANA, (c\r*‘^pJ5 PS) — The 44th year of Jupiter's cycle. Vide Chr. Table I. 

SA'DllYA, — The I oga Star of the 22d Lunar mansion, a Aqtiilce^ Vide p. 74. 
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S’A'LIVA'HANA, ("W^ (S ') — The name of a Prince who is said to have rei^'ncd in a country called 

Ma^adha . — He instituted, or was the cause of the institution of an /Era, which bears his name, 
the beginning of which is referred to the epoch of his birth. This erentis supposed to have 
taken place when 3179 years of the Cali-yug had expired, which makes it fall 78 years after the 
beginning of the Christian /Hra. — The Saca year is the same as, and begins with, the common 
Solar year. Vide p. 18, ‘>03, 222, 228,293, 29S, 302, 303, and of Chr. Table p. vi, Table 1. 

S'A'LMAT.A, — — -An island lying East of Lanca, supposed to be Ceylon, 

SAMA AND VISIIAMA, S — Literally esen and odd (vide Paridhi, and Puridhi ansa). — Sama 

marid'cla ch'hdya, the Shadow of a Guonion when the Son is East or West of it. Vide p. 97. 

SAMA'GAMA, ( cio£j~' — The occultation of a Star, 

SAMAllGA, ( A term used in the Kaleudar to denote a middle state of abundance ; neither 

favourable nor unfavouiable to the productions of the Earth, Vide p. 312, 313, 

SAMVATSAIIA, — A year; chielly applied to the Luni-solar year. \id<d Mami ; also p. 71, 77, 

153 . 

SA'AIA VL'DA, — The 3d of the inspired Pedus. This book treats of all religious and moral 

duties : It also contains many hymns In praise of the Supreme Bedtig, as well as verse in honor 
of the geds. 

SAXCRA'N’I’l, {ii )0 — ^Tlie day on which the Sun enters a new Sign of the Ecliptic, 

SA'NCU, A Gnomon for Astronomical purposes. The Pillars which are erected in front of every 

Pagoda are real Gnomons. Vide p. 91, 92, and Table XXXIV. 

SANDHI, on SANDHYA, The Twilight or Crcpuscule. The Sandhy of Brahma consists 

of 1728000 Solar Sydereal years ; the same duration as the Crita, or Sat_\ a.yug, which quantity 
is used in its double capacity for constructing the Culpa. — Prutas sandhya, the morning twi. 

li-ht Sdyarr, sandhy a, the evening do — N. B. The twilight of each is equal to l-Gth part 

of the same. Vide p. 78, 

SANCIIY'A' GAX’ITA, (fCOt^SJ^^X — Algebra (vide Katapayadi), 

SANGAMA, — Conjunction, (Vide Arcenda saiigama.) 

SANHITA, ( c6o — A ticatise on any branch of knowledge. 

SAXI, (^ ?)) — A name of ^alurn : the most common of all ; vide p. G, 189 Sani-vnra, Srturday. 

SAXIHITA SARAH, (<iiO %y» TV” ivT® ) — One of the ancient cities which are stated in books on Hindu astro- 
nomy, to lie under the same meridian with Lanca and Vjani. Vide p. 9. 

S’ARADA, ( 25' ^ )_The 4th season, comprehending the months of Aswina and Cariicay, when the Sub 
is in the Signs Canya nj; and Tula ; answering to the Tamil months Paratasi and Arpesi. Vide 
p. 4, 

SARVADIIA'RI, Tte 22dycar of Jupiter’s cy cle. Vide Chr. Table I. 
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SARVAJIT, S fi ) — The £lst year of Jupiter’s cycle . — Vide Chr. Table I» 

SARV’ARIj Q) — The 34th of the same. 

SA'STRA, ( *3 inspired, or revealed book : this term is also applied to works of literature and science 

in ,;entrHl. Those which treat particularly of astronomy, are distinguished by the additional 
name of Jyblish. 

S’A'STRI, ^ — A Pundit, one skilled in the Saslras. — X. B. This word is always wrongly written 
Sastras in the Text. 


S’ATABIIISHA, eSc) — The 24th Lunar mansion. Vide p, 74, 

SAl'lAYUGj (VCrS^iOOX) — The same as the The golden age of the Hindus; the first period 

of the four contained in a Malta tjitg. Its duration is of 1728000 Solar Sydereal years. Vide p. 7 , 
77, 78. 

SA'VANA (BIIU'MI), (lir^eiSoS') — Natural — which refers to the Earth Cwritten Savan in the Text). Vide p. 79, 
80, 81, and article Sdvana dina. 

^A VARrs r, F~ ) — An epithet, or cognomen, annexed to the names of five of the Patriarchs who preside 

over the 14 Maniiantaras of the Culpa. Vide p. 311. 

SAUDII.VGA'A, (^^X^Y-The Foga Star of the 4th Lunar mansion. Uncertain ; but may be 87 Tauri. 
Vide p. 74. 


SAU.MYA, CstroiS:^)— The 4th year of Jupiter's cycle. Vide Chr. Table 1. 

SACRA, Syd. real. Vide p. 1 , 5, 77, 202, and article Mana. 

^AA A, Tile Longitude of a Planet reckoned from the Vernal Equinoctial point, as is the 

practice of European Astronomers. -This element depends on the Crauti.Pala-Gati, and is 
calculated by means of (he Ayanansa, which latter element being added to the Planet's Sphufa 
graha (its apparent place in the Hindu Sydereal Zodiac) gives its Sayana, or apparent Longitude, 
lor a fuller explanation of this term see the two articles above referred to, and p. 74, 91, 104, ISO. 

8 EPTAMI, This term when affixed to (he name of one of the Signs of the Zodiac, indicates the 

day on which the Sun enters the same. Thus Macara septaixi means the day on which the Sun 
enters the Sign Macara 'jf : it is little known to the Pundits of the Carnatic. 

SL\ A, OR SI\ .A.Dc.S.\ PAIIII3III, The circumference of a Circle of Longitude in any 

point on the Giobeof the Laiiii, removed from the Equator; or, as Europeans would say, wliich 
has Latitude. Ihe degrees of these small circles of the Sphere are taken by the Hindus to be in 
e direct ratio of the cosines of the Latitudes : and resolved into^assignable quantities from the 
cimciisions of the Equatorial circle, which they take to contain 5059 yejanas ; vide p. 91, 05 , 
l ab.e N.vXI\, and article } ojatia — Seva desa madkya paridhi ; the circumference of the 
-..luator Seea desa ivydta, a term, (it seems obsolete) for the oblique ascension of ft 
^ AL B. This element is important in the resolution of all Gnomonia 

ems , and for fixing the Longitude of places. -Vide article S of the Second Mcmclr, p. 90. 
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SIIUSTIf — The 6th Lnnar day of the Pacsha. Vide p. 70. 

SIDDHA, Co! 55)— The Voj'a Star of the 21st Lunar mansiou. Uncertaia ; perhaps <P Sagittarii. Vide p. T4. 

SIDDIII (^oR ASUrj) (fC ft) — The Toga Star of the 16th Lunar mansion ; perhaps 24 Vide p. 74. 

SIDDHANTA', — literally signifying Demonstrated, established truth { also a conclusion. In Astro- 

nomy ; a treatise on that science. There is a numerous train of treatises of this kind, of whitdi 
four only are reputed to be of diriae origin, viz. : 1° ThCiSuroya/ 2» The Brahma; So The 
Faulastjj'i; 4° The Siddfaantas._Piiirdiflra ; PardAet, and his son; Bhdscara a.nd others 
have left Siddhdntas and Ticas, which are now in repute. But doubts hare arisen whether the 
Pardsdra SidJhanta which exists, be a legitimate or spurious production. Mr. Bentley decides 
for the latter and believes it to have been forged by A'ri/a bhatta. 

•SlDDIIAPUHY, — One of the imaginary cities which are supposed to lie under the Equator at OO* 

from each other. (Vide Lunca). 

SIDIIARTI, ?c;‘ 35^^F~) — The 53d year of Jupiter's cycle. Vide Chr. Table 1. 

SI'CIIRA, (4 ^^1^) — Answering to what European Astronomers call Parof/oe ; (vide Clutlarthap'hala, and 
f'irdhamaiida p'hala), — Sighra chaturtha, the same as the last. 

SINHA, (o50 oJ^)— The Hindu Solar Sign Leo 

SIS’lilA, — The 6th season of the year, comprehending the Hindu Solar months Mdgha and Phdlguntt, 

wlien the Sun is iu the Signs Mucara vf, and Cumb'ha answering to the Tamil months 2ye 
and Maussi. 

SITTANDIJ, (.fC — A term used by Father Beschi to designate a certain sect of Astronomers who reside 

tp 

in the SouMiern parts of the Peninsula. It is unknown to the Madras Pundits. 

SIVA, (^^) — The third person of the Hindu triad, and the principal pcrsonilication of time. The forms and 
names which this godhead assumes are without end, and therefore shall bo passed over. — Siva 
is also the Yoga Star of the 20th Lunar mansion and supposed to be the same as J Sasittarii. 
Vide p. 74. 

S LO wA, (^^^ A verse . a memorial couplet; also a technical 'rule, for computing certain astronomical 
problems, delivered in verse in the 5r<ryaA Siddhania. 

£0 3IIANA, — The J Star of the 5th Lunar mansion. Very uncertain; but may be 113, 116, 

or 117 Tauri; vide p. 74, — Sbbhana means also the 37th year of cycle. Vide Chr, 

Table I, 

h ODUA A, (i — (tailed SOBiLiCRITU in tne Carnatic, (■j ) — (wrongly written Sodhpiim in 

the Text) — A constant number to be subtracted in certain Compulations, to fit the rule to a 
particular epoch, being the negative of Cshepa, which see. Vide p. 54, 65, 81, 119, 240. 

‘SOMA, — A name of the Moon — Soma vara, Monday. Vide p. 6. 

■ SPIIUTA, (l5c\ (ii; — (wrongly spelt in the Te,\t Sputa]. — 1 rue, or apparent ; in contradistinction ot Jladfipama, 
'V 
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or rrr-5n. — ravi, or Ch'indra gruJici. or gttft, (rue or apparent place or motion of the Sjun 
and Moon, in the SjJeieat Zodiac. Vide the whole contcit of the second Memoir. 

SPIllC, ron SPROil U, Ci^\ > ^ '! — (wronaly written in the Text Sprohii or Sprohoo] — A Lunar intercalary day 
repeated during two successive Solar days in the Kalendrr. 

SR.V VAXA, ( S5 r3) — The fourth month of tire Hindu Solpr year, when the Sun is in the Sl^n Curcalcica Sr, 

answering to the Tamil Audi- vide p. 5, and Table HI Also the 5th month of the Luni.solar 

year, owing to that sort of year beginning with Chailra ; vide p. CO Urdvana, the 22d Lunar 

mansion. Vide p. 7 1. 

SRf’, ( ^)— Tlie f'eniis Aphroditus of the Indkms, born like the Grecian Venus from the Sta. (See Lcicsltmi, 
and Criuhnd'). — Sri-Crishna is tlie 9th, and Sri. Rama the 7th incarnations of f'ishnu, as a. 
t snciria^ anti a Dzcai f Brahmin, the anni versarir-s of which are observed. V’lde p. 311. 

fHU'M UC'lIA, — The 7th year of Jvp'lcr's cjclc. Vide Chr. Table I. 

SllIsTYADI DIUGOXA, (sp*’'t StroPti(’i Digona in the Te.xl.) — The number of natural 

days expired from the grand astronomical epoch when the Planetary motions arc supposed to have 
first commenced, to any other epoch for which their placis are to be computed. Vide p. 79, 80, 
SI, 82, 243. 

'STinTY.Atl'DIIA, — -The time from the beginning of an Eclipse to its middle, 

STIlIRA, S’)— A general term for the 4 extraordinary CrtffWfte. Vide 6'nrf/n«, and p. 75. 

STIlU'LA, ( (Vide Mtirla.') 

© 

SU’BIIA, — Tlio Yoga Star of the 23d Lunar mansion, ci TieJphinL Vide p. 71. 

SUBIIACRIT, ) — The 30th year of cycle. ARde Chr. Table J. 

SUBIIANU, — The 17th of the same. 

SUCARMA, (JCo — The Yoga Star of the 7th Lunar mansion, |5 Gemincrum. Vide p. 74. 

S’UCLA, OR SUDHA,(^^^t^^; — The 1st or enlightened half of the Lunar month. — The 3d year of JupUer's 
cycle. Vide Chr. Table I. 

SU'CTII, («^0-vi-^)_The Earth’s disc in computing Eclipses ^The fourth term of a proportion, which is to the 

JHoon’s equated motion, as the diameter of the Earth, is to her mean motion. This proportren 
serves in the computation of Lunar Eclipses, to adapt the Earth’s-shadow, to the Moon’s distance 
and apparent diameter. 

S LCRA, Oneov the names of the Planet Venus — S'ucra.nara, Friday S'licra or Suhra, the 'Yoga 

Star of the 21th Lunar mansion, perhaps A Jquarii. Vide p. 74 and Table XLIV. 

•... UDDIIA COTI , ('Sb(io d.) Oue of the sides of a right angled Triangle ; the second being sometimes called 
Bhuja, and the hy.pothcnuse Carna. Vide p. 91, 91. 
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S UDDiIA DIXA, — (wrongly spelt Soota dina in the Text)— The Jay on whidi a parficnlar phee. 

nomenoiiis to occur. Vide p. 8, 79, 81, 83, 2t3, 214, and Tahlcs XLVIII and XLIX. 

SU'f.A, (5(roo)— The Yoga Star of the Cth Lunar mansion. Uncertain ; perhaps 49 or 50 Cancri. Vide p. 74. 

SUME'llU, The Northern hemisphere — A fabulous region over the North I’olc, where Indra is 

said to preside orcr the Suras or Devatas. (Vide Cumcru). 

SUN\A l.GA, ijOjf) — A term meaning scarcitj/ y or a time unfavourable for agricultural undertakings, 

which occurrdico Is, from time to lime, predicted in the Kalendar. Vide p. 312. 

SUPTAMf, — The 7ih day of the Lunar Paesha. AHde p. 70. 

SLTIA, (TC\;?5^) — X measure of time equal to the I-GOth part of a para, which see. Vide also p. C. 

SURABIII, — The mythological Cozs that grants every boon in allusion to the Spring. 

SURA DFAT, CcCoJ5 OS) — The goddess of wine : sometimes used figuratively to signify the year. 

StJR.k'S, (cO o) — Benign spirits governed by /«dr«, harbouring about the North Pole, who with the Jst/nis 

churned the ocean, and extract d the Amr'ita or water of immortality, pending which a furious 
war broke out among them, in which Vishnu took a part, as well as Sttrpa and Chandra, who 
were the occasion that Ruhu's head was severed from its trunk by the irresistible operation of 
Vishnu's chacra ; all which allegories figure an Eclipse of the Sun, which, occurred near the 
jMoonN ascending Node. (Vide Devutas ani[ Asiiras), 

SU’RYA, The name most generally given to the Sun (vide Ravi) Surpa savurni, one of the 14 

Piitiiarchs who preside successively over the 14 Manzvantarus of the Calpa. Vide p. 311. 

I'he first (though not the oldest) of (he authentic and inspired 
held in great ven- ratlon by all matvnerof Hindu Astronomers, altliough (hey acknowledge 
that its elements, without (he assistance and use of the tikas, or commentaries, uo longer furnish 
means for representing the true positions of the Planets, It is pretended timt this book was 

revealed 1000 years before the beginning of the Trcfa pug (A. 3027101. Ante Christum) 

European commentators, however, have all agreed to reduce considerably this enormous antiouhy 
though they still differ vastly in their opinions touching Its true epoch ; som.e supposing it to have 
been written 2050 years before Christ (i. c. 93 years after the Flood), others in the ]2GSth year 
of the Christian /Era, Air, Bentley, however, seems to liavo proved, .after a very profound 
research, that let the antiquity of the Surj/u siddluhi/u l;c vhat it may, it only came into 
general use in A. D. 538 — Vide the whole of the second Alemoir of the Ka!a Sunkalila and 
particularly p. 7, 17, 63, C9, ^90, 199, 200, 239, 24S, 325, 329, and Tables XVII, XLyill ■ 
and XLIX. 

SU'TRA, — A rule, a precept, a computation. 

SWA-RO'CllISHA. (3,^ .f the 1 ) P^/twe!. 

Ca/pa, noticed in the Kalendar, Vide p. 311. 


SU'RYA SIDDIFVNTA, ( 

c' 
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SW ATI, S'— The ISih Lunar mansion. Vide p. 74. 

oj 

SM'A' AAMBIIUVA, iSjo s;o o5' — One of the Patriarclis as stair iL 


Suaruchhhu. Vide p. 
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TADYA. f — Ti:C 3d Lunar day of the Pccsha. Vide p. TO. 

TA'-MASA, (TJ';S:,TC) — One of the 14 Patriarchs (vide article A'x«/ dc7i.'is7 «). 

TAi'ilL, — The name of a language, and of an extent of country wheit that idic.ni is in general use 

('pelt 'TcJiiiul in (lie Texl), and for wl.icli the Solar Kalendar ( P r-'i Pun is computed. 

Several European miters, and particularly Missionaries, speak fniiuentlt ia their books of the 
Iciul cf Tamil, as if it vvf re delincaled upon the M.ap of India, like tlie territory of a particular 
Btite ; but I am pei.^ectlv catisficd that none of Ibem enttriaitifd any distinct idea cf li,e country 
thev nere speaking of. The obscuritv into vthich this dtsignatien is intoUed, has induced me to 
n'.ake 'orni? researches of the probable position and extent of the land under consideration; 
and rTliat follows is an airs ti act of my information.('' ) — “ The Tamil land is the same w itli Draviru^ 
“ and compreliends all the districts in wliich tliat language is spoken, enclosing a portion of the 
“ Eastern parts of the Peninsula.” — When Dravira was confined to the Ckola Pandija, and 
Chcra principalities, its Northern boundary was (lie Pul.auv lircr. M’licn (lie Choki Princes 
colonized Tondamandala, it was extended Westward to 1/V .yre/f, in a line w itli PuiAat, at 
“ wliich some pretend that the land of Dravira was met by that of 'Tcllin^anct. Other autho- 
“ lities liowv.vtr. extend it to the North, up to the river C'/ir /s/irta ; and the latter supposition 
“ agrees best witii our modern notions of the Geography of the country.” 13ut if we attempt 
to estimate t!ie extent of the land of Tamil by (iiat tlirough which tlic langinge of tliat name is 
spoken, we fall into the region of conjectures, some of which, however, may be grounded on 
ivhat follows: The Indian dialects which originated in Sanscrit, are said to be tin; viz. 

“ 1‘| The sacred language used by the Priests and lihudists in the Island of Ceylon, ‘de The 
“ TamuUc, spoken in the Dcekaii and some parts of the Alalabar Coast. 3<> The Malabar, 
“ extending from C.ipe Cojnari (Comcrin) to Mount /A7 (Dill^), which separates Alalabar from 
“ Canara. 4” The CTr.’ra/ AiB, used in the diitiiefs of //7i and (henec to Cor;. 5” The A/r;rr.'t/a^, 
spoken by the various nations of that republic. Go 'j'he Tclugit, (Tellinga) used on the 
'• Coast of Orixa, and in Golcouda ((lie Nizam's territory' , down to the river Chrishna. 7<> The 
Bcngalae, spoken in the province of Cengal. So The llindustance, which is principally used 
in the upper piovincc-s of the Cengal Presidency, but known througbout India, where it has 
Ik come an interniedlate means of communication between people -peaking diiiei ent languages. 
9” I he CidKcrK'.c, introduced into i>r/rof(c/i, Ac. lO" Tha Ktpalic, 

‘‘ of which eigi.t dialects are spoken in Nepal .” — What is stated in the second article of this 
enumeration, arirees will cnnu^I, with the former Gi osraphical description. We may therefore 

lies'* particulars w ere uhliEtngl} C'r'„inunic.i'.cJ le me by Dr, Usoa yf Calcutta, aiid Cantalii L>, Ivloiilcouierie, Deputy 
SiiTveyi.r General iu India. •' ' ‘ 
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tike (he land oj Tamil (whoa lluit term happens to be uSeu in a general vvaj) ts mean that extent 
of counfry which begins on the Soethein banks of the river Chrishna, and dividing from thence 
the Peiiiiisuia into two nearly vqual parts, descends on tlie East, down to Cape Coinoiin. 

TAMUS, The Earth’s shadow in an Eclipse. 

TATIANA, — The loth year of Jtipi/et's cycle. Vide Ciir. Table f. 

TATPAIIA, (? ('rrongly written Tarparj/ in the Text) — A space of ti.me ; the same aS Para. Vide p. 

71, 131, 132, 339. 

TAYTALA, ("ritten Dhitaluhi the Text) — The 4lh regular Carana. Vide p. 75. 

TF.'DI, ST — (Telngu and Tamil) — A date, aecordii;g to Solar account— (wrongly written in the Text theidi). 

Vide p. 73, 77, 161, 313. 

TEELGU, ("eS/'T/sol (written in the Text Tcllirisn) — The land of Telir.gana^ which is now partly sobjfct to 

the British power, and partly to that of the Nizam, is bounded to the North by the river Gudiu 
'^orp ; to tb.e East, by the Sta; to the Sotilh by the river Lhriihna; and to the West by (he 
river d/ftnty'o/'tr, which runs into the at Suiigmr.. The Tcliigu language is prevalent 

throughout that extent of land; therefore when Tclugu or TeUiaga Astronomers are mentioned 
in the Text, those of the said countiies are to be understood ; and the same of the Tclt/gu pear 
and Kalendar, when so specifically named, although that year be in fact the common Chandra 
mana, which is more or less prevalent in all parts of India. Vide Pr. p. vii, viii ; Te.xt p. Gl, 
161, 204, 304, and article Tamil. 

TI CAT, — A commentary Most of the siddhanlas which have been wiitten by modern Hindu authors, 

such as the A'rpa, Pcms'ura, and other treatises know n by that detignatirn, as w ell as the licas 
of BluUcara A'churpa, Vwdha Mihiru, and others, may be considered as commentaries on tk« 
four priiicipal siddkunias. 

TTIT-Il, ,^0 I )-_(wrongIy .s[K'lt Tidhi in the Text)— The 1.30th part of the time Mlilch the Moon takes to mq,Ve 

through a Synodical revolution, whatever be its true duration It is also considered a^ tiic time 

timing which the Moon’s motion to or from the Sun amounts to 12° A mean iilhi (of which 

there are 37 t very nearly in the Solar year) is equal to 59s 3v 3Sl> of Hindu time (23'i 37' 
European time) ; so that 04 mean tilhis are very nearly equal to 63 Solar days, and this diff- r, 
once of one day, in the said period of time, is the occasion of the Cshaya, or expunged tithis 
which in the Kalendars are called Jmacaha or Spric (wrongly spelt Sprohoo in the Text) and 
which recur once in about 64 days.— When no tithi begins or ends in a Solar day, the preceding 
iUhi is repeated in the Kalendar, and the same numeral answers to two Solar days : it is then 
called Alhior Athica.-\\hen two tUhis end in the same Solar day, the intermediate (iCn is 
expunged and called OAeg,«._The 30 lUhh of the Lunar jnonih are divided in two pa.fs, called 
Paeshas, of 15 tithis each. (See article Hnes/n-O— Tim nrst tithi, independently of its proper 
name Pud'pami, is also called Pralhsma-, and the last {Pavwnanv) Amavdsya, meaning that it 
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is the tithi on which the conjunction falls, — The 1 3th tithi (also called Pcirarnaw/) is distln. 
guished b/ the name of Purnimay meaning that it is the day of opposition. Vide p. 60, 70, 72, 
70, 00, 109, 112, 117, 164, 172, 307, and of Chr. Tables p. xvii and Table If. 

TITIII TATWA, A particular Kalcndar which marks all the fasts, religious observances, and 

ceremonies prescribed on certain days of the star. 

TRAYO'DAST, ( ^cA; JESS'S) — 'Ihe 13th Lunar day of the Pacskci. Vide p. 70. 

TRE'TA A'UG, ( j -Q K) — The 3d period of a Muha ljug used in the construction of thoCo/pa; the 

Hindu silver age, consisting of 1296000 Solar Sydereal tears. Vide p. 7, 77. 

TRIDI SPR,ic, (.•S.SjJS' < v\^ ^ J— (wrongly written in the Text Ti'idina sprolioo) — Vide articles Apj-rc and 

*■ 

Athica. 


TRIJYA, (^^Ej — A term answering to Radius y being the Sice of 3 Signs or 90°. Vide p. 101, also 

DuajyUy p. 23. 

TRIX, OR TRAIRA'S’IC.^, ( — A rule of proportion The common rule of three ; constantly used 

in the resolution of Problems of Hindu astronomy. — N. B. This rule is to be found in alciost 
every article of the two 6rst Memoirs. 

TRICO'NA, ^3) — A Triangle. 

TRIVALORE, (Ql5j "iir^ OCT® ^)— A village in the Tanjore province, to which certain Astronomical 'I’ablcs 
refer. According to the Hindu Geography, it lies 3’ 32' SS" E, of Lanca in Longitude, and in 
10“ 41' N. Latitude. Vide Tables XX.YIII and X.XXl V, 

TULA, (&cr^)— The 7th Sign of the Hindu Sydereal Zodiac, Liora Vide p. 5 and Table Ilf. 

TUXGA, UCIIA, (c5ooX, Superior, higher — Tanga manduy or Afumiirocrta ; the superior Apsis or 

Aphelion of a Planet. Vide p. 83, 84. 

TYA'JYA', (■eJ^^ai^)-(wrongly spelt in the Text Thyajum and r/jg/f/gj/m)— .That portion of a Naeshaira, 
which is deemed unlucky, is called Varjja, and the period of its duration is the Tyajyd.—ii is 
called Dct’i when it occurs at day time ; and Raci when at night. It is therefore an astrological 
element : but is nevertheless registered every day in t’ue Ephcnieiiiles ; where the instant of its 
commencement is registered. Its mean duration is about 4 guddias (ih 36' European time), so 
that the beginning being known, the end may be supported, with suflicient accuracy for practical 
purposes, without actual computation. Vide p. 7.3, 181, 307, also article FarJjja. 

^ Tamil Solar month, answering to the Hindu Maghdy when the Sun is in the Sign Macaru 

Vf. Vide p. 5 and Table III. 


VACIJ, 


V 

.-£5 )— Spent in the Text Vachijy after Father Beschi’s orthography.— This term, like that of 

HillundiJ. is uiiknown to the Madras Pundits, but it is unfiuestionably used in the provinces of 
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?ilailura an J Tinnivcl!} to designate a parlirular sect of Astronomers who reside In the Northern 
parts of the land of Tamil ; ride p. 7 and Table I. 

VAIDIIPtlTI, — The Yoga Star of the 27ih Nacshulra or Lunar mansion, Piscium • vide p. 19, 74, 

2 Jo. 

VAISA^CIIA, 'a ) — The first month of the Hindu Solar jear, when the Sun is in the Sign J/ej/jfl Y', 

answering to the Tarr.il Chilrnm. Vide p. b and Table HI. 

VAJRA, (S5 ,^) — The 1 oga Star of the loth Lunar mansion, Arclurus. Vide p. 74. 

A.ll, ( ) — (as written In the Text, but according to adopted system Varuam ') — The Solar process for 

all mantle." of astronomical computations; ride the viliole of the second part of the 2d ile. 
moir, fioin p. 118 to 143. — I'ai'yuin dharmavana, an element of this process, being the remain, 
dtr after dividon of the Ahargana by a vcdani, ru’ia-girka, ciild.ula and duvuram^ which 
remainder, expressing a number of days expired of the current devaram, is the argument for 
using tl'.e first I'acrV/jjz table (the XXlTth of this collection). Vide p. 19,118, 122, 132, 133, 
230, 330, and Tabks XXVi, XXVIf, XXVIll and XLVIL 

VA'MANA', — Otie of the incarnations of J'iskiu'i in the form of a Brahmin D::c:rf ; the annircr. 

sary of which is noticed in the Kakndar. Vide p. 31 i. 

VAXA'l'A'NS’A, ( S5 5 - O ^ ) — (as spelt in the Text, but according to our orthography Avanatansa) — 
Altitude. — Avanedansu Ihugas^ degrees of altitude of an object above the lictir.cn, 

VA'RA, oil VA'SARA, — A week of seven natural dav s, named after the Pianets and arranged 

in the same order as they are in the European week. The name of each d.iv (beginning w itli 
Saada^-, and adding to each) are, I" Ravi. 2o Suma. 3(> Mangula. -P; B’tdhu. 5'; Gnr:i. 

0" Sucra. ~o Siiiii The tabular notation of the ferim, or days of the work is, 0 for Sm.day, 

1 for hlonday, and so foith to 6 for Saturday ; 7 being accounted zero. Vide p. 0. 

TARATIA, (j57r°'.i^) One of the incarnations of J'ishnii, in the form of a Jllld Hog, the anniversary of 

viiicb is noticed in the Kalondar ; vide p. 311. — An Astronomer, the reputed author of a svstenr 
of Astronomy referred to in the Suri/a, Vasisi'ka, and Shma Siddlianfas, and therefore supposed 
by modern Sastr/s to be anterior to them all. Cut European commentators entertain a belief 
that the woik wl icli goes by Yarcdia's name In present times, is not the real one ; and that the 

treatise wliirli has reached us, is a fabrication of no older date than the IXth century Varuha 

]}Iihii'(i, another Astronomer, thought by many to have been eotempoiary with the Emperor 
AcLar ; hut whom others are apt to confound with Vuruha Arhuri/a, and others of the same 

name. N. C. Tlie Tclugu Astronomers pretend that Varuha Mihira flouiished in the SGOOth 

year of the Cedi yng (A. D. 499), i. e. at the close of the 2d Padah of the Ayanansu, when the 
Ga.u, Moon, and Equinoctial points (according to the doctrines of the ISurjju Siddhaniu) were ia 



( 390 ) 

t'lc first point of tilt Hindu Sydereal Zodiac ; or, in other words, when the Rishis were in the 
Ibt point of the Solar Sign Mjsha Tj and in tlie same of the Lunar mansion Jszcini, 

VAilGA, See f'urga. 

\ Alfl'Yi\, (S:6 iSo”®) — Tlie Jog’s Star of the 18th Lunar mansion, Antares ; tide p. 71. 

J AilJi A, (wrongly spelt in the Text JVurjuin) — A certain point in each Kacshatra, or I.unar man* 

sion, called its Dhruva, determines the duration of this astrological element ; and the time which 
the Moon’s disc takes to move across this ill-omened point, is called the ft/ajya ; the mean 
duration of which is about 4 ghaeljas of time ^^lh 36' E. T.) ; but its true duration is greater or less 
according to the Moon’s continuance in the incunabi nt Naeshaira, which depends on her position 
relatively to her Apogee, and determines whether her stay in tire mansion be more or less than 60 
ghnd^as — The tydjydof the varjjj a is alw ays punctually registered iu the Ephemerides of the 
K'ilendar, of which it is one of the 6vo permanent articles, by stating the time of its beginning, 
I’tiiding its duration, all voluntary business of importance must n main suspended ; but as the 
inslant of its ending is not announced in (he Kalendar, people calculate generally on 4 ghadi^as 
of inaction from the beginning of the varjya. 

VARSIIA, — The third season of the Hindu Solar year, comprehending the months of Sruvana and 

Bhadrapada, when tlie Sun is in the Signs Carcatu and binhu aiisweiing to the Tamil 
months Audi and Auvani ; ride p. 4. 

^AsAATA, evOej) The first season of the year, comprehending the Solar months Chniira nod Vuisuc'ha, 

wliiii the Sun is in the Signs ilL/io K und Metha ir , answering to the Tamil months Pungoni 
and Chi/ram • vide p. 4. 

I.^MLALA CLCiHNAA, (‘TT'iSer'e', S — .^Telugu Astronomer wher is supposed to have flourished 

In the 439Plh year of the Cali pug. He has left some tables for computing the position of the 
rijiu ts, and some tracts on tlie construction of the I-.uni-solar Kalendar, of which tiie Appemiix 
to the second IMemoir of this eolloction is one. These are much esteermd hr (lie Astronomers in 
Telii.gana. Vaviliila’s computations refer to the meridian of Laneu, and agree better with the 
doctrines of the i’/rrya Ar'dr/Aart/rt than those of any of his compatriots ; lide p. bl, 153, 167. the 
Appendix to the 2d Memoir, and the Tables from XLI to XLV. 

VA^U, ( -i ^ dSiWj — The Atmosphere. 

\ E DAM, (oT^o) — An element of the vaepain, or Solar process; containing 16C09S4 days; vide part 2, 
second Memoir, and p. 122, 132, 1S3, 335. 

VE DAS, ( cC^)— The inspired hooka, four in number, viz. !« The Rig; 2o The Sdma ; So Hie Vajur ; 

4_ rii_ Athurvuna vedas. (For the particulars of each, see the respective terms). 

T E DIIEI, FOR ^ LI IIEI. An astrological element, an account of which is given at pages 76, 308 and 

309 of the Text, and noticed in all the Ephemerides. 
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VELLP, The Tamil name of f'ciim. 

' CV-> 

Vl-ARCENDU SANGAMA, (^^”1 — Ouii'l— *1*® Text Vi.arca.IrtduSan^ama) — Con. 
juncdsn of the Sun and Aloon. Vide p. 70, 89, 90 ; also Arccndu Sangama). 

VIASSEI, The 2d Solar Tamil month, answering to the Hindu Jaisht'a, when the Sun is in the 

Sign Vrisha y ; vide p. 5 and Table Ilf. 

VTBIIAVA, — The ‘id year of Jupiter’s cycle ; vide Chr. Table 1. 

VICaI^A, g ar ^') — The 1.60th part of a mlu. The second of a degree. 

VICARI, (:D "S ”6) — The 33d year of the cycle of Jupiter j vide Chr. Table I. 

VICRAMA, — The 14th year of the same. 

VICRAAIA'DITA'A, CS ^ — A Prince who has given iris name to an .Era, and uho is said to have 

nourished 133 years before Salivakana. Its epoch falls when 3014 years of the Cali vug had 
expired. The .(Era VicramadUyu is little used in the Peninsula of India, althoush its current 

year be generally inserted at the head of theKaleudars In those provinces where it is current, it 

serves to number the Luni. solar years, in the same manner as the .Era Sjlivahana in the Carnatic 
for the Solar ones ; side p. IS, 293,295, 302, 303, 31:3, 31 8, and of the Chr. Tables p. xii, and 
Table II. 

VrCRITA, (Sg-^ 5)_The 2RK year of Jupiter's cycle ; vide Chr. Table I, 

VI'CSIIEPA, (3 tax ii)— Celestial Latitude (vide Puiana) — Vkshepa Dhfura, the greatest inclination of a 
Planet’sorbit ; vide Parama'pama andp. 74, 91, 342 Vkshepa pataca cuta. See Tableat p. 342. 

VIDIYA, OR DWITYA, — The stcond Lunar day of the Putsha \ vide p, 70, 112. 

ViGHAD’IYA, (5<oacSj-»)— (spelt the Text viguddia}~1hc 1.00th part of a ghadiya ;■ an Indian 
minute, equal to 21 seconds European time. 

VUAY.A, OB VUYA, The 27th year of Jupiter's cycle ; vide Chr. Table I. 

on VILEMBI, (O^^Oai)) — The 32d of the same. • 

YiLlPPA, — See Vkdia and Murta). 

VI.MARDIIA RDIIA, The time from the apparent conjunction to the end of an Eclipse. 

(Vide Sthityardha). 

VINADICAY, — The 1.60th part of a nashicay ; vide p. 5, 71. 

ViPALA, (SZie'^-Tho same .as a prnnacn'la', (he 1.6th part of a pala ; vide p. 5. 

VIRDHAMAXDA PTIALA, eg^tO -The equation of the second inequality in the motion of th« 

inferior PliHets. (Vide S-ghra and Sighru Chaturlhu). 

VIRO'DIIACRIT, (SuT® j— The 45th year of Jupiter's cycle ; vide Chr. Table L 

VIRO'DIIf, (SS^?') - 1 'he 2i’d of the same ; vide do. 

VISA'ClIA, The 16th 1 .unar mansion ; vide p. 71. 

VISI1A.MA, (i)'S^)-A Plauet is said to be in viskama when it is in 90* from the Apsides— The Sun Is In 
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ti.-ihima, wlicn lie Is In tlic Equinocdal poinls.— r/i/iiiKa c/V/u^a, (he Si.adcw of the Gnomon 
at raidJij ivheii the Sun is in the Equinoxes, (vide Palabhu) — f'islaxa earn'd, the hypothenuse 
of a ri^'ht angled (rianale formed by the Sancu (Gnomon) and the t\vc sides of the Shadow ; vide 
Sama and PaiitHii, also p. 01, 94. 

\ IsIiuAMD xIA, -S.O^) — The io^a Star of the Ist Lunar mansion; supposed to be y or |3 Arieiis', 

vide p. 74. 


T ISIiU, — ^The Tamil iiime for the 15th year of Supilcr's cycle, —th.s same as Bri^pa, 

A'iSILN’U', (SjSSd) — The second person of the Hindu triad, — the pr.scrving rowtr. too v.tl! hr.own tobefurther 
particulariacd. — I’ishnii is often taken as a porsoniUcation of time, as ^vc!l as Siva ; vide p. 311. 
— Vishnu ilharnwotlara, a treatise on astronomv. 

YI'ilL'VA-, (SSx) o£ J — The LquinoctI.il points, called also Ajjanas, Dhrurcs, einil Crairti.Prjfas Vishuva 

. diiia, the day of il.e Lquinoxes. — I ij-.uva Ui'ltvjja, (he Shadow of the Gnomon at noon on those 
days ; vide i'ishama. and p. 84, 313. 

\ A' VASU , 29tli year of Jupiter's cycle ; vide Ciir. Table I. 

A IS If, — ('pi.U Vuili in the Text.) — A name for the 7th and ordinary Carana, also called Bhudra ,■ vide 

p. 75. 

ATlIDDin, (^^g)_TIie Yvsa Star of the lllu Lunar mansion: very uncertain ; perhaps 70 or 71 Lconlst 
V ide p. 7 t. 


A'RIDDHA'AIlGTI.l/^S^^C^^f:— } — Atermused in the Kalcndar to signify .Ihundance ; Plenty. — It also means 
tlie time favcuiable for agricultural operations (asirolcgicol) ; vide p. 312. 

A’iii!L\SPATI, oa VARAIIASLAIT, — One of the most common names of the Planet Jw/jf/er. 

— J rihclspuli chacra, the cycle of GO years vvhlcli gives a specific name to all the Solar and Lunl. 
solar years. — Vrihaspati mana, the year of Jupiter, during which he describes one sign of his 
orbit. — N. B. The Telugic Astronomers make no dilTerc-nce between this and the common Solar 
year : vide p. 70, 147, 195, 212, 296, 303, and the Taldes from XI to XIX ; also Chr. Tabloi. 
A RISIIA, — The Solar Sign Taurus y j ^'de p. 5 and Table III, 

A IlISCniCA, ‘ (5^ '3\ S') — The IJindu Solar Sign Scorpio PI ; vide do. 

A Rl 1 HAM, '—Fast, or day of fasting : vi.le p, 3ll, 


AURGA.fxKr )— (so spilt in Uie Text, but peihaps more correctly Varga.) — T'ne square of a number.-. - 
f Cl gri mida or mcla, the square root of the same : vide p. 313. 

A AAA \, Ck'^oS. y — Ihe 20th year of Jupiter's cycle ; vide Chr. Table I. 

^ ^ ( "3”^ 'VsTai JS ) Ihe I uga Star of the 13th Lunar mansion : uncertain ; perhaps 7 or 8 Corvi. 

A lAXGULA, The l.GOth part of an ar.gula' , or digit (wrongly spelt in the Text fwcu/o)— A 


measure used in (ho 


compulation of Eclipses, and Gnomonic Problems. 


. Ai'AA'SAM, VISIICAAIBHAAl, AISIIUTT, Terms used to express the diameter of a circle. 
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VYAXrPA'TA, — The Fo^a Star of the 17th Lunar mansion, ^Scorptl, Vide p. 74. 

VYWASWATA, ^)— O"® 1’^ Patriarchs who preside successively over the 14 ManzsarUarat 

of the Calpa. Vide p. 311. 


U 

UCIIA, — The Apses of a Planet’s orbit. (Vide il/a«f/5c/ja.) 

UJANI, — (wrongly spelt in the Text COjayfni) — A city under the same meridian atLanca; sup- 

lij 

posed to lie near the modern town of Oogeirt. Its Longitude from Greenwich, is therefore 75” 35' 
16’ E. Its Latitude is 23* 11' 30’ North. Vide p. 9. 

ULLAGNA, K^) — The Lagna of a particular place; answering to the oblique ascension of the asters, in 

any place which has Latitude; vide p. 92, 101, 103, 104, where the Ullagna of Madras is given 
for every Sign of the Zodiac ; and Table XLVT, for the Latitude of 16” 15'. 

UPIIA'DI, (wrongly spelt in the Text Opadi) — A term referring to the Luni.solar Kalendar, 

and meaning .an expunged day. Vide Tiihi ; also p. 72, 311, 

UTPA'TA, (^’eT”^ — Some natural prodigy or phaenomenon. 

UTTAMA, )— One of the 14 Patriarchs who preside succesEively over the 14 Manaantaras of the 

Qafpa. V'ide p. 311. 

UTTARA, ((^ )_(wrong!y spelt Vuira in the Text)_The North point When Uttara is prefixed to th» 

name of a Naeshatra, it means the second of the same name. (Vide Purva.) 

UTTARA JYA, The versed Sine of an Arc. Vide Table XXX. 


V.' 

WARNIJA, (SSr^Si) — (spelt in the Text IVarnaji) — The 6th and ordinary Carana, Vide p. 75. 

WUiiJUM, (^8S'^f~'0) — See Farjjja. 

WUniAJYA, (^J^ JfsJ — An element cf Illudu Spherical Trigonometry. Vide p. S9, and for the demon- 
stration p. 42 of the Tables. 


Y 

YAJUR VE'D.A, (dS^a^' ^ e<;— The second of the inspired vidas, which comprehends the whole science of 
religious rites and ceremonies, such as fasts, festivals, purifications and sacrifices. 

YAMA, (a50o6o) — The godhead who presides over the Asuras or Baitpas. (Vide Devatas). 

YAVA COTI, (d& 3 ^§^"dS)— Oueof the four imaginary cities supposed to lie under the Equator at a distance 
of 90” from each other, Yava.coli being West of Lanca. Vide p. 9.- 
YECADASI, «s ?>-The 11th Lunar day of the Paesha, Vide p. 70. 
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•YO'JAXA, ( ^jr» 2 ! 5 cS*) — An Astronomical and Geographical measnre, deduced from the ratio of the diameter 

of the Earth to the circumference of its Equatorial circle. The dimensions of tlfe ybjana, like 

those of any other measure, originate in an arbitrary dirision of eitent, for which the Hindus 

hare chosen a finger or an^ula^ as a standard to be found in nature. By that common 

measure they estimate not only distances, and the dimensions of the Earth, but even the 

distance of the Planets, their Parallaxes, and (when referred to particular points on the 

surface of the Earth) the effects of their Longitude and Latitude as to time. The Hindu 

Mathematicians divide the diameter of the Earth into ICOO parts, whence they have this expres- 
2 

slon ■v/ 10X1600=:5059,6 yojanas for the value of the Equatorial circle. An angle of one 
minute of a degree is supposed to be subtended by 15 )' 6 janaB, at the mean distance of the Moon ; 
so that dividing the Earth’s semi.diameter (SOO yojanas) by 15, we have 53' 20* for the Moon’s 
mtz.n horizontal parallax. It follows from this result that 5£' 20 ’ of the Moon’s orbit will 
measure 15 yojanas, and that her whole orbit (S60*) will measure 324000 yojanas. Hence 5059 
(the circumference of a great circle of the Terrestrial Globe in yojanas) is to 800 yojanas (its 
semi.diameter), as '324000 (the circumference of the Moon’s orbit in ybjanai) is to 51235 yojanas 
her mean distance from the Earth: from which it follows that this distance (according to the 
estimates of Kirrdu -Astronomers) is about 64 semi-diameters of the Earth. — As the Moon is 
supposed to complete 57753336000 Sydcreal revolutions in a CWpa, this number drawn info 
321000, gives 1871208O864OOCOOO for her absolute motion during lhat iime. — It is a 

principle in Hindu Astronomy “ That the absolute motion of each Planet in a day, or any other 

“ given time, is c(\xia\. to the jalsplule motion of the A/oo?» in the, same time.” Hence if the 

absolute motion of the Moon during a Celpc, be divided by the number of mean revolutions 
completed by any Planet, during that period, it will give the Caesha, or circumference of the 

.Planet’s orbit ia t/bjanas To convert degrees of Latitude end Longitude into ffbjanas, they use 

the following proportion : “ As 360*; to the proposed number of degrees; so 5059 pbjanas <tht 
circumference of the Equatorial circle), to the number of yojanas sought.” — The Hindus 
subdivide the info a great number of parts, in the following manner : The .y^'ana - 7 - 4 
crosas -- 1000 dhanush, or dandus -i- 4 j-cslas, or ciiLils ■— 2 I'Uistis, or spans -f- 2 padas, or 
foot breadths -J- 6 angulai, or finger breadths — 4 jaras. — Some make the trosa — 2000 dan„ 
dm. or half a ybjana^ 'which agrees better vrith that in which the distances are usually computed. 
Aide Art. 8 , Sect. I of (he 1 st Part of the 2 d Memoir, p. 92, and the 2 d Fragment, p. 330. 

A ECJl A, (^g'Cj — (Vide Duajj/a, Prljpa). 

10 GA, (CX’-J^A) The leading or principal Star of a Lunar mansion, the . position of which is given in the 
Hindu Astronomical Tables — On these we shall only observe that in taking the Latitude and 
Longitude of Stars, as laid down in these catalogues, the former is to be considered as an arc of 
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the meridian which Intersects the .S/ar and the Ecliptic', and the latter as the portion of the 
Ecliptic which is intersected by the same meridian, and the Equinoctial Colure. There are 2S 
Yoga Stars (including Abhijit) in the Lunar Zodiac: but with the exception of 16 or 17 of 
these (on the identity of which there can be little doubt), it is very uncertain to Jthich of the Stars 
in the European catalogues, the remainder corresponds. — Ilarshana (which no doubt is the same 
as our Spica Virginh ) seems to be the Yoga which drew most the attention of the ancient Hindu 
Astronomers; probably on account of its coiiTenient magnitude, and declination; which at the 
beginning of the IXth century was 9* 38' 13* S. — ^To this Star they referred the beginning of the 
7th month of their Solar Sydereal year, from which they concluded its beginning; and there is 
every reason to suppose that it was on the result of observations of llarshana that they established 
their Cranti.Pata.Gati, or precessional variation; a surmise which, if correct, offers a singular 
concurrence of circumstances, for it was by observations of the same Star that Hipparchus drst dis. 
covered (in thelld century before Christ) the motion of tie fixed Stars from West to East; vide p. 19, 
art. 9. — Yoga, a term so pror.ounced by the Telugu Astronomers, and thus written in the Text, 
but 1 oga as spcdt by the Carnatic Sastris, is an astrological element, containing the same number of 
accidents as there are Yogas in the 27 regular mansions of the Lunar Zodiac ; bearing the same 

names, and arianged in the same order ; but having no sort of Astronomical reference to them. 

A i ogu is the time during which t2:e sum of the motions of the Sun and Moon, amounts to one 
Naeshatra, or 13° 20'. Its mean duration is £Cg 29 v 2lp,75 Indian time (23l> 47' 4 1' 24 * 
European time); 17 of which are nearly equal to 16days; which occasionsan equation somewhat 
similar to that of the Cslinpa tithi (which see). Vide p. 7, 19, 71, 77. 

VOCIIIADI P.\TACA, ?) — The second Table of the ! cfc^a process (the XXVTIth of 

this collection), gUing the equation of the Sun’s motion, considered at (he rate of 1 degree fora 
day, to his true motion for every Sth day in the year. Vide p. 124 and following, 

VL'Dni'^lIT'IIIRA, -A Prince of great celebrity in Hindu history, who according to Indian 

authors, reigned about the beginning of the Cali yug ; some, however, fix the epoch of his reign 
C53 years later, or in the year 2448 before Christ. He is said to have been cotemporary with 
the Astronomers Varasdra, and Garga, 

VL'G^ on YUG A. (^-OX)— Signifies properly the conjunction, and sometimes the opposition of the Planets 


It is, however, more generally used for signifying a long period of years, at the expiration of 
which certain phecnomena, or circumstances, recur — The principal made use of in present 
times in Astronomical computations, have been mentioned and explained under the respective 
heads of Mahayug, Salya, Trela, Dzoapara, and Cali yugs, and need not be repeated in thii 


article.— It i^, we believe, generally admitted that ancient 
reference to some of Jupiter and the Sun's conjunctions, 


Astronomers invented their Yugs with 
in the Loginning of the Zodiac; and 
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that more recent ones, (vTith a riew to lengthen their periods), have referred them to those of 
Saiiirn and the Sun, — But modern European commentators have made such prodigious alterations 
in the epochs and durations of these Vugs, without changing their names, that %ve shall not 
attempt to follow them in a Glossary, which was only intended for facililating the reading of the 
present work, and the stud}' of modern Hindu Astronomy, with reference to that system of 
Chronology, which was followed in India since at least, thirteen centuries, an estimate which is by 
no means overrated, even if we adopt the opinions most unfavourable to the antiquity of the Suryrt 
Siddhanta ; vide p. 7, 77. — Yuga dina (sometimes yiTxttm jjugadia) means the anniversary of the 
day OB which the current Malta yug, and any one of the four lesser Yiigs began ; which anniversary 
is always noticed in the Kalendar — Telugu Astronomers use sometimes the term Yugadia, for 
Ahargana. Vide p. 240, and Chr. Table II. 

YURKA, ou GUR.UJAH, (dSooS"?-, X B’ai) — The 5th and ordinary Carana. Vide p. 75. 

YUVA', (dSoOSS)-— The Sih vear of Jupiter's cycle. Vide Chr. Table I. 


END OF THE GLOSSARY. 
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INDEX 

Of Arabic, Persian, Hebraic, and Ilindustanee words, and terms, used in the Kola 
Sankalita. — N. B. The ortJiograpkt/ is that of the French Chronologers of the last 
century. 

The languages are distinguished by A for Arabic, P for Persian, II for 
Hebraic, and Ind. for Ilindustanee. 


A 

Aaron.al.rashldj 219. 

Ab, H. 301. 

Ahen, P. 297. 

Abib, H. 301. 

Adar, P. 297, II. SOI. 

Adu, H. 300. 

Affirer, or Assiri^r, P. 207. 
Ahad (Yoom.el) k. 221. 
Albategni, 219, 

Alfragan, 219. 

Albazcn, 219. 

Almatnon, 219. 

Ahnoud, P. 297, 

Aniran, P. 297, 

Arbaa (Yoom.el) A. 221. 
Ardihast, or Ardisaiht, P. 297, 
Ardabshest, P. 297. 

Arzashel, 219. 

Ashnoud, P. 297. 

A^rudla, or Aphrudia, P. 297. 
Avul Ilafta, Ind. 221. 

Azur, P. 297. 

B 

Badu, H. 300. 

B.'hen. P. 297. 

Eoheran, P. 297. 

B' hman, P. 297. 

Bod, P. 297. 

Bui, H. 301. 

C 

Cards, P. 297. 

Char Shumbol, Ind. 221. 

Cisleu, or Caslcu, H. 301. 

D 

Dgelal.u1.deen ; Dgelalean, 297, 
Dgiooma, (Yoom.el) A. 221. 
Dghloiish, P. 297. 

Di, P. 297. 

Dibameher, P. 297, 


Dibadin, P. 207. 
Dibadur, P. 297, 

Din, P. 297. 

E 

Effabt (Yoom.el) A. 221. 
Elul, or Ehanim, II. 301. 
Epagomenes, 297. 

Erd^ P. 297. 
Esphendarmer, P. 207. 
Epheudatinod. P. 297. 
Etwar, lud. 221. 


F 

Fetardin, P. 207. 

Fuzelee, of Indian Chr. Tables page lx, and 
Table II. 


G 

Giumadi, or Giumasil (pl.Avul, and el.Au. 
keer) A. 221, 224, 22G. 

II 

Hejira, i, 219, 230, 233, 29C, and refers to 
page i.\ and xiv and Chr. Table HI. 
Ileshounesh, P. 297. 

Hormezd, P. 297. 


I 

Islar, II. 301. 

J 

Jiar, H. 301. 

Jumma and.Jemma Rhaut, Ind. 221, 

K 

Kamis, (Yoom.el) A, 221. 

Kebie, H. 300. 301. 

Khordad, P. 297. 

Khour, P. 297. 


Mab, P. 297 


JI 
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Ma’norum, A. 221, 224, 226, 232, 
A4arasf£nd, P. 297. 

AicU sheSTam, II. 301. 

JMeh, P. 297. 

jSIfca, and Medina, 220. 

Alerd^d, or Mordad, P. 297, 

Jilungul, lud. 221. 

N 

Nabonas'aar, 220, 294, 302, 

!Xijan, II. 301. 

o 

Olympiads, 294, 302. 

Omar, 2 1 9. 

Osman, P. 297, 

P 

Peer, Ind. 221, 

R 

Piabi ((d.Ayul and el..4ukeer), A. 221, 221, 
226. 

Ram, P. 297. 

Iliimadan, or R-imazan, A. 221, 223, 226, 
316. 

Piiimiad, P. 297. 

llegeb, or Rcgihab, A. 221, 22o, 226. 
lUsh, or Roush, P. 297, 

S 

Saabath, H. 301. 


Saros, or Sossos, 59, 302, 

Sen, 

Shahaban, A. 221, 225, 226, 

Sharirar, P. 297. 

Shawal, A. 221, 225, 226, 

Shebctli, H. 301. 

Shirbirir, P. 297. 

Sieban, II. 301. 

Souroush, P. 297. 

Suffer, or Sepber, 221, 224, 226, 

T 

Tarik Dilcarnaim, TI. 206. 

Thaleth (Yoom.fl), A. 221, 

Thamuz, H. 301. 

Thani ( Yoom.el), A. 221. 

Thebeth, H. 301. 

Thebitli-Ren.chora, SO, 219. 

Ttiir, P. 297. 

Thisri, II. 301. 

Tir, P. 297, 

V 

Vahesf, P. 207. 

Ve.Adar, H. 299, SOI, 

Y 

Yezdcgird, Yczd'girdic, 297, 

Z 

Znolcada, or Z.''oK'''.yad ’.h, A. 221, 22S. 220, 
Zooledgc, or Zoolcagiadali, A, 221, 225, 226. 


i; 

A 
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On the Hindu Hoi?/ dr?ys and Festivals. 

I siiAir, offer but a few words on (his subject, which has long since been laid before the 
public by Sir ’William Jones in his translation of Raghunandiina's tract, containing an account 
of the rites and ceremonies observed general!}' by the Hindus during the course of the Luni-solar 
year, My sole motive for enumerating these epochs anew, was to comply with the wishes, 

of several Pundits with wliom I had intercourse during the present research, and who conceived, 
that my account of their various Kalendars would be incomplete if the present article were 
omitted. 

I have compared the present list with that given in the Tilhi Tat::a ; and with the only esceptibn 
that tlic latter is much fuller, and consequently more satisfactory than the present cue, I have 
found no material difference between them. The variations which occur are to be ascribed to local 
customs and circumstances; and therefore the present catalogue must be especially referred to the 
inhabitants of the Carnatic, although the same observances may be kept in other parts of India. 

Of the fixed and moveable feasts. 

These words are to be understood in their literal sense when referred to the respective Kalendars 
on which the festivals depend ; but not so when these are compared, or referred to the European 
Kalendar. 

Thus for instance the festival of Srirama.navamf, always falls on the ninth Tifhi of the 
first Paesha, of the Lunar month Chaitra, and therefore, in as much as the Chandra Panchanguin 
is considered, it is a, fixed holy day. But It is clear that it must occur sooner or later every 
year, when referred to the Ravi Panchangum, according as the beginning of the Lunar falls 
nearer or farther from that of the Solar year. 

The Hindus of the Carnatic observe 37 principal feasts during the course of the Luni-solar year ; 
32 of wliich are fixed, and 5 are moveable, in the sense above explained. 

Besides these, there are five holy days governed by the Solar Kalendar : four of which are 
determined bv the Epochs when the Sun is in the Equinoctial and Solstitial points of the Sidereal 
Ecliptic. The fifth is only one of recreation. The natives of these Provinces observe, therefore, 
forty-two holy days in all. 

Of the holy days tvhich are governed by the Luni-solar Kalendar. 

1 . Yiigadi Pundaga The 1st Titlii (Lunar day) oftho Chandra Sumvatsara, called Siddhahia 

Chandra mana in the Carnatic, and reckoned in Bcnjal according to the style of 'V’lcramaditya. 

2. Srtrdma.navami. The 9th Titlii of the 1st Paesha of the Lunar month Chaitra ; which is 

the anniversary of the incarnation of "Vishnu in the shape of a Rajah, or Prince of the cast of 
Cshetria A day of prayer and recreation, though some devout Brahmins keep fast. (*) 


(*) Yid« Asiatic Researches, vol. Ill, p. 257. 
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S, ]\IadL'inrt-fi'ajjoiktsl . — A festival in honor of Cuma dci'a the god of love. This is observed 
on the 13th Tithi of the 1st Pascha of the Lunar month C'uuiira ; but principally in the Northera 
Provinces. 

4. Chideru Pajurnumi The l.lth Tithi or day of full Moon in Cliaitra, on which day 

C’.- Here Gitp'a (the recordiirg spirit of Yama’s chancery) is commemoratrd. 

5. Balarama Jurcnti ; Acshdpa Triiipti The 3d Tithi of the month Vaisf.c'h.a, Isf Pacsha — 

S. E. V.'heii ccrtuiii davs of the Moon fall on certain days of (he week, they are called 
Acshcipds^ OT imperishable. The present festival is subject to this contingt :'.:y : but it is not 
considered so in the Carnatic.^ — This Tithi is the aiiniversarv of liio bf..it;nii!g of the i'VcM' ; 
and a day of recreation. 

Nrisi/iha, or Narasimma Jaijcitli . — The I4th Titlii of the ist Pacsliu of tiie Lunar month 
Vaisa'cha ; being the- anniversary of Vishnu’s incarnation as half a lion, and half a man. 

7. Vyasa Pavurnmii or Ddnamd vasi/acam The 15th Tithi or full Moon of the Lunar month 

ui'shdd’ha, kept in cotinncmoralion of I'j/asa (one of the Avalnras ), H? was one of the most 
celebrated Penitents, and the reputed author of the IS principal, and IS inferior Purarias, and 
also of all the Mantras or forms of prayer, in existence. 

8. Ganida Punehami ; or Ndga punchanu — ^The 5th Tithi of the Lunar month Srdvana, on 
Vihich day the serpent of Pislinuis worsliijtped. 

9. Vara Lacslirni Vrittum — (Moveable). This holy day is always Kept on the Fiiday xvhich 
precedes the full Moor, of the Lunar month Sravana, reserved for Laeshmi’s wors!ii[). 

10. Rtigoopaii Cur/nuni — (Moveable); to be observed on the day when the Moon is in the 
Kaeshatra Sravana, The Brahmins begin to read the Rig veda on this day, 

11. Ejurupa Curmuni. —The i5th Tithi, or day of full Moon of the Lunar month Sravana, 
On this day most of the Brahmins renew their sacrificial chord ; and begin to read the Ijur ved.i. 

12. Ct ishita J autnuslUa?ni — The 8th Tithi of the 2J Pacsha of the Lunar mouth 
i !'.e anniversary day of Vishnu's incarnation into the person of Sri.Cii.shua. 

13. Aojjif/prr 6’iir,na';/r.- -The 3d Tithi of the lit Pacsha of the Lunar montii / on 

■oliith the Brahmins who follow the doctrinesof the Soma veda renew tlieir sac.-ilicial chord ; and 
biYiii to read tiiat veda. ( 

14. r iiuniaka., or Caiitsa Clia’iirl'li'i ; also Ilcriiulicd . — The 4th Tiilii of the Isl Pacsha of the 
iiionlh lihadrapada. An inauspicious day ; because Crishna w as false!) accused ui Ills childhood 
to nave stolen a gold gcni from Prasena on that day. 

lo. Pishi puiichaitu — The oth Tilhi of the same month raid Pacsha, on which the memory of 

■the seven uiinch'ai f.’t - -i . • .. i 

‘ or penitents is commemorated. 

16. Anjiila Ch.Uurdasi — The 14th Tilhi of the same month and Pacsl.a ; sacred to Vishnu, 
under the epitiiet of injlnite. 

17. Maha. laeparamha.ov Aparnpaesha, and Brahma sdvitVi The I = t Tithi of the 2d Pacsha 


( ) I aia vci.a, ii, eilh- ■ suppoaej tu be lost, or ta be coaccalcU as a buU biKik j and therefore never read 

(.It least a.uweJI,) Lj the Erahmins. 



( 401 ) 

of the Lunar month BkdJi'aj on which the Itinuus begin to wo*sh!p the Pici'is^ or spirits of 
ilec:a?e!] ancestors. 

IS. MudhyiL Astami Tiie 8th Tithi of the same Pacsiia and month ; a iTaj- on which it is 

meritorious to observe the S? cu dtim, w inch when done, produces the same eflect as if that cere, 
jaony had been performed during every other day of the Paesha. 

19. Cali-ijiigrtdi The 13tli Tithi of the same month and Paesha ; being the anniver.sary of the 

beginning of the Vali ^iig. 

£0. Kavariitncam, or Aszi-ina Sitdham The 1st Tithi of the month Aszeina, consecrated to 

the worsiiip of the goddess Dnrgti. On this day the Dusscra feast is cekbrated. It is one of 
the most important an 1 splendid of the year. 

21. SzzrzziKtdi Pujzt runib'na. — (.'.[oveablo) ; to be observed on the day when t'le illoon is In the 
Naeshatra M'da in the 1st Pncs.'.a of the month Aszi'iita. On this day all Hindus begin to 
collect their books, and the instruments of their trade and profession, for the purpose of future 
adoration, 

22. SarastsaH Pi'Ja, or Mafu'i'znvamh — TheOih Tithi of the 1st Paesha of AsvAna ; a day of 
devotion ; bathing and reading errs.iin Mantras. 

23. I'ij-i^u Desami, — I'tie lOrii fithi of tl'.c same Paesha and month : on this d.iy arc worsiiipped 
all the b(;oks, arms, and instruments of fr.adc which were collected on SaraszzziJi Pirja rit’nbha. 

24. Naracn chufnrdasi, or Bhuta utalurdasi Yamuierpunam. — The I4th Titl’.i of the 2d Paesha 
of the month Aszn'na. on v,hich Tama (the judge of the dead) is worshipped : the certmonies 
performed on this da\ begin with the morning twiliglit or Prafha Sundfii/a. 

25. Dipavah', nr Lacslfn! paja d’pdnzzita The 15th Tithi or day of full Moon of the rnenth 

Aszz'ina. On this day the Hindus begin to wear new clotiies, and on that occasion entertain their 
friends : this is also the epoch for settling accounts, and hoarding up treasure. At midnight all the 
Totarics of Lueshmi shut up their money in a cofier, and worshii> it in honor of their tutedar 
goddess. 

20. Scunda-sliasti. — The 0th Tithi of Carllca, 1st Paesha. A day of fasting in honor of Suirn 
vuinia, son of Siva. 

27. Crita Yiigudi or Durgd navami. — The 9th Titlii of the 1st Paesha of the month Carlica ; 
and the anniversary of the beginning of the Crila ytig. 

28. Uirhdnaicddast. —The 1 1 th Tithi of the Isf Paesha of the same month, the anniversary of 
that on wliich Vishnu awoke from iiis slumber of 4 months: a day for contemplation. 

29. Survalajja Dccptim, or Dunamuzasyucant — The loth Tithi, or time of full Moon of the 
month Cartica : on this day all the pagodas and private houses are iliuminatcrJ, and the rich 
enter tain their fiiciids. 

30. Cdrtka Deepum (iMoTcable) ; this festival depends on the day on wliich the Moon isin the 

Naeshatra Critica during the month Cartica; it is a day of fasting in commemoration of Subru 
mania. 

31. Mooecti Yacadesi , — The Iltu Titlii of the 1st Paesha of the mouth Margasii'as. A general 
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f.'.bt to bo ctserTci] in honor of Vishnu, and kept all the day and ni^ht : no one should indulge 
in slwp duiing the whole course of the Tithi. 

S2. Rudh;t, or Bascara Sepfamt . — The 7th Tithi of the IstPacsha in Magna. A fast in honor 
of the Sun, as a form of Vishnu. 

03. Bishna 1 acadesi,ct Ehaimi ^The llth Tithi of the IstPacsha in Mdgha. Ceremonies 

to be p( rformed with Tila or Sesumum, in honor of Bhima. 

01. Malia Siva liiUri — The IdlhTithi of the 2(1 Patshain Mdgha. Arigorons fast to hekept, 
■with extraordinary ceremonies in honor of Siveulinga, the Vh.alLis of the Iinliaiis. 

35. Dvapara pugacIi.—The Amavasya or conjunction day which determines the end of the 
Lunar month Mugha, being the anniversary of the beginning of the Dia'pnra ^ug. 

SO. Camaduhiinum llolica, or V’halguls ivn ; vulgarly called Unit. —The 15fh Titlii or full 
^loon of tiie month Phalguna, T.his festival was ordained on account of the near approach of 
the Vernal Equinox. All classes of Hindus sport on this da) in honor of Gevinda, who is carried 
about in a palankeen. It may be compared to the Salunialia of the Romans, for all classes of 
Society are confounded v.hiht it lasts. 

37. Pun»oni VUara. — (Itloveabte) ; this festival, which is kept in commemoration of the 
marriage of Si\a, \ ishnu and other gods, is to be kept on the day when the Moon is in the 
iVaeshatrv Pc.algwui. On the above account this (lay is held auspicious for mairyiiig. 

Solar Festivals. 

1. f a/'shartimhnm , — The beginning of the Solar Sydereal year ; kept therefore on the Istday 
of tile montfi Vaisac’ha (Tamil Cliitrain) when the Sun enters the Sign Mesha Y', This holy d iy 
is kept by resorting to the sacred rivers, giving alms, and sacrilicing to tlie Pltrii, or spirits of 
deceased ancestors : also a day of recreation. 

2. Dechannyua'a Biinia Caliim ^The 1st day of the month Sra'TKina (Tamil Audi) when the 

Sun enters Carcata S . The same observances as for V aisiiv'ha. 

3. Judy Piinduga.—The last day of the same month, a day of recreation and entertainment ; 
en which the Hindus feast on boiled cocoarmts, 

4. Vishu Piinia Calum — The 1st day of the month Cirtiga (Tamil Jrpesi) when the Sun 
enfers the Sign Tula : the same observances as for Vaisac’ha. 

5. httaraijv.na Punia Calum — ^The Istday of the Solar month Magh (Tamil Tye) when the Sun 
enters the Sign Carcata Y?. This is the grand festival of the Pungol, on which day, after the usual 
bathings, giving of alms, and sacrifices to the Pi'tris, llie Hindus offer boiled rice to the Sun, then 
Si-ittcrit over their fields to propitiate abundance. At the end of the ceremonies, they worship the 

Cow , and then it is pretended that some ill luck falls on a particular animal which becomes a victim 
for the general safety. 

Maioo Pungol — This is a continuation of the feast which began on tlie preceding day. The 
worship of the Cows and Bulls continues: all the cattle are decked with flowers, painted horns, 
&c, and driven about the fields, as if for their amusement. 

N. B. ior the annWersaries of the accession of the 14 Menus, see Text, page 31 K 



ERRATA, 


PREFACE. 

Page, Line. 

iii 4 from the top, for J^itnlish^ read Jy6tish, The same correction in the 3d line from 
the bottom. 

rii II from the top, strike off the full stop . and read j 
ix 2 from the bottom, for Ctjdes, read Cycle. 

xii 13 from the bottom, for Phccnomsnx, read Phosnomeiw. 

ib. in the same line, for 24®, read 8h SSm or 22g '23v 36i> Hindu time. 

FIRST MEMOIR. 

11 last word of the page, for Asccnde7itia, read Antecedentia. 

17 15 from the top, for at the end of the Tables, read in Appendix \\,page 307, 

£0 1 of the note, for Note, read Appendix \\,page 245, 

23 5 from the bottom, for Cycle, read Style. 

ib. last line of all, for Cali.j ugain 3102, read 903-2. 

26 7 from the bottom, for Ascendentia, read Antecedentia, 

29 13 from the bottom, for con/d, read tBOtt/t/. 

33 23 from the top, for Ascendentia, read Antecedentia. 

39 11 from the bottom, for let it be, read let be. 

40 16 from the bottom, for Chronologists, read Chronologers, 

43 8 from the bottom, for at, read zsith. 

45 1 of the note, for Note, read Second Appendix, page 307. 

64 14 from the top, strike off the comma between “fw than, and for ; and place it after Rest, 

ib. 17 from the top, for is, read zaas. 

SECOND MEMOIR. 

69 last figure in the Table at the bottom, for 25, read 24, 

ib. 7 from the top, for Mulkya, read Muc'hya, 

70 7 from the (op, for Sanyaina, read Sungaina. 

71 7 in the note, for Narikas, read Nazicays. 

ib. last line of the note, for “ at the end of the Tables'', read of the Volume. 

73 12 from the botto.m, for “ Third Memoir", read Appendix to the Second Memoir, page 

169. 

75 14 from the top, for Bhaiava, read Bhalava, 
lb. 8 from the bottom, for lasts, read is. 

ib. last line of all, for third Memoir, read Appendix to the Second Memoir, 

76 16 from the top, strike off the stop after Mahayu^) and of the following word strike offT, 

and read the. 

77 11 from the top, for Kcta, read Ketit. 

81 12 from the bottom, for Memoirs, read Memoir, 

85 8 of the note, for Notation, read Nutation. 

ib. last line but one of the note, for Epycicular,reoA Rphircnlar. 

87 2 at top, for “ and the Amaoasya", read and the ends of the Amavasya, and Pralhama 

Tithis. 

SO 14 from the top, insert 45s ovur the quantify' 28s 15r 32i’ and read thus 45s 

> _ 2S 45 32 


16 14 21 
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ERRATA. 


P.igc. Line. 

P-i 7 from the top, for let it fie,” read let be. 

103 last line of all, the same correction. 

104 last note, for Booja, read Bkuja. 

115 4 of the article C, after “ the Sun and Moon’s,” add relative (rcTolulions). 

117 1 in the note, strike off 

1-24 in the marginal note, for Moon, read Sun, 

127 9 from the top, for Equation, road Motion. 

130 4 from the bottom, for Malasyan, read Malajala, 

142 3 from the top, strike off I. 

153 8 of Article 2, for these, read those. 

158 last line but one, for “ the time that Kill elapsed", read the time that will have elapsed. 

APPENDIX TO TUB SECOND MEMOIR. 

171 4 from the top, for Josela BarcaJosej/, read Joscla Bascarjose^, 

THIRD MEMOIR. 

197 13 from the top, for precedes, read precede, 

ib. 15 from the top, for those of the tzco, read one of the two. 
ib. 4 from the bottom, for inspection, read analogy. 

109 10 from the, top, at the beginning, strike off 24s, 

200 7 from the top, for “ zeill be," read was. 

201 2 from the top, for S53<l 17s 10» 3li>, read 353<J 27g 10» 31^, 

204 1 of the note, for Suda, read Sucla. 

215 13 from the bottom, after oj the Cali-yug, add be proposed. 

J'OURTH MEMOIR. 

220 in the note, for page 22 infra, read page 232. 

APPENDIX If. 

248 13 from the top, for Chronologist, read Chronologer. 

247 S from the top, for invention, read inventor. 

255 3 from the bottom, in the sum of the Sun’s mean Longitude, for O' 3G’ 0' 52,9, read 

0’ 18” O' 52,9. 

267 5 of proposition C, from the equation at the end, strike off the sign of equality, and 

substitute that of ratio. 

274 in the note, last line of figures, for T =: 26d 8g f56. read 26<1 Sf Ov 56p. 
ib. last line of the note, after “ which is the same as above”, add “ viwt p i(;e 273.” 

47i. iu the computation of the Sun’s apparent Longitude, at the bottom, wherever the word 
flotation appears, read Kulalion. 

APPENDIX III, 

297 1 at the fnp, at its beginning, for “ the of which is always of 355 d.aj’s, read “ Eleven 

of which arc always of 355 days.” 

lb. whc.eier the words Yerdegird, and Yerdcgirdie appears in this page, read J'csde^jVcf and 
Yczdegirdic. 

lb. 18 from the top, for revolutions, read account. 

t- lo'" Chronologist, read Chronologer, 

9 / rom the top, for Murskervam, read Marshesvain, 

802 8 from the top, for Snidas, read Suidas. 

304 6 from the bottom, for « il freit", read il fait, 

ib. 5 from the bottom, for Prw, read I'an. 



ERRATA. 


Ill 


APPENDIX IV. 

Page Lin?. 

307 3 of the first paragraph, for “ amount to tix hour: of time", read “ amount to nearly 

itiNE hours of time.” 

S09 14 from the top, at the end, for “ before A”, read behind A. 

318 iu the heading of the second column of the Kalendar, for “ or Chaitram” y read “ or Bengal 
Chaitra.” 

FRAGMENT I. 

325 1 of the third paragraph, for combats, read combofes. 

ib. 8 from the bottom, at the end, for “it proceeds 3° j to 3*|”, read “ it proceeds from 
3*1 to 3°|.” 

329 3 from the top, near the end, for “ it is constructed’*, read “ it was constructed.” 

FRAGMENT IV. 

33S 2 & 3 of Article I, to “ 4926, of the Cali yiig, and the 1747th since the birth of Sali. 

“ rahana”, add “ elapsed ; the current years being 4927th of the Cali yug, and 
“ 1748th Saca.” 

339 4 from the top, for the Sun's mean motion, read the Moon's mean motion. 

347 111 the line of Di^itSy for 12' 30", read 12’ 30', and the same of the two other quantities. 

ASTRONOMICAL TABLES. 

2 Table II, in the last line of the last paragraph, for notation, read account. 

19 Table XVII, 1st and 2d line of the title, for corresponding, read relatively, 

81 Table XXVI, for the word Dmro inserted in the headings of the second columns of the 
Table, read P'hida. 

33 Table XXVII, Part 1, in the second line after the Table, for “ origin Chaitramy” read 

“ origin of Chaitram,” 

ib. 7th line do. for “ of initial root”, read “ of the initial root.” 

34 Table XXVII, Part 2, second line of the title, strike off and. 

44 Table XXXIII, in the body of the Table, after Benares, the Ilrnda name Cassi of that 
city should be inserted ; and for the same reason, after Oogein, should appear Ujani. 

65 Table XLIX, last line of all, after the words “ civil reckoning" , add “ the dill'eience 21* 
“ 25’ 48'’ (8" 34:' 19", 2 E. T.) being only a fraction of the current day.” 

CHRONOLOGICAL TABLES. 

Line. 

T 15 from the lop, for “ address himself to”, read address himself. 

\Ii 18 from the bot'om, for “on the 10th of April at 51* 15'”, read “on the 10th April 

“ (and Cvlumn At) at 51* 15'.” 

ix 2 from the top, at the beginning, for “11th April,” read “(according to Dr. Wilson’s 
communication) 12 h .April.” 

xiii 1.5 from the top, for “ or iu the latter supposition”, read “ but in the latter suppositioo.’* 

XX 4 from the top, for “ as we find an asterisk”, read “ as we find a B, 


N. B For the Errata ia the spelling of the Sanscrit terms, see the Glossary, 




ASTRONOMICAL TABLES 


REFERRED TO IN THE 
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TABLE r. 


For finding the Inilial Feria, and Sydcreal beginning of any Solar Year, according to the 
Taniul Kalendar ; the duration of the year (that of the Ariah Siddhania) being 355^ 15S 
Sir lyp, Vuchij. 


Druta, 


Call yiig. 
4302' 

Epoch or 
Drura. 

A. D. 1700 


Roots 1 
2 

3 

4 


5 

6 

7 

8 


9 

10 

20 

30 


40 

60 

eo 

70 


80 

90 

100 


Roofs. 


n. G. T. p. 

(G) 2 11 16 


(1) 15 31 15 

(2) 31 2 30 

(3) 46 33 45 

(5) 250 


(6) 17 30 15 

CO) 33 7 30 

(1) 48 38 45 
(3) 4 10 0 


(4) 19 41 15 

(5) 35 12 30 

(4) 10 25 0 

(2) 45 37 30 


To be used with an 

Epoch. 

Secular 

years. 


Roofs, 


100 


62 

5 

0 

200 

(f>) 

44 

10 

0 

300 


36 

15 • 

0 

400 

(6) 

28 

20 

0 

500 

(0) 

20 

25 

0 

600 

(6) 

12 

30 

0 

700 

(6) 

4 

35 

0 

800 

(5) 

56 

40 

0 

900 

(5) 

48 

45 

0 

1000 

65) 

40 

50 

0 


(1) 20 50 0 

(6) 56 2 30 

(5) 31 15 0 

(4) 6 27 30 


(2) 41 40 0 

0) 16 52 30 

(G) 62 5 0 


Example. 

For the year of the Cali yug 4847 current or 
A. D, 1745. D. G. T. p. 

Epoch for 1700 (6) 2 11 15 

Root for 40 years (1) 20 50 0 

Do. for 4 years (5) 2 5 0 


Root (5) 25 6 15 

which Root (5) is to be counted from Sunday, 
i. e. Friday, Sucra-vara, 


K. B. — If the beginning of the year 1700 be required— 





D. G. 

T. 

p. 

Subtract Root for 1 year from the Epoch 

- : 


(6) 2 

11 

15 

Root for 1 year 

- 

- 

0) 13 

31 

15 


Beginning of Chaitram and year Cal. 4802 _ - _ _ (4) 46 40 0 


Thursday, Guru.varai 
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TABLE ir. 


For finding the Inillal Feria or Soota dina and Sijdereal beginning of the Solar years of 
th: Cydi of 00 years, called Grahapamrithi, as used in the Southern Provinces of the 
Paiir.fj.la, the year being of 365-'* loS 30? that of the Vukia Caraaa. 

Siitandij. 


For the faojinrins; of the year Cm. 4847 (1745.) 


Flrit r|icr!i 
or Aorhu 
A Cali ju’ 
S07S com- 


plete; or 
A. Ante Chrl?. 
1^4. 


' 

Lpochs of Cycles. 

Roots 

of Years. 

Cycles. 

. 

Epochs. 

Years. 

Roots. 


D, G. 


D. G. 

0 

(6) 4 

0 

(0) 0 

1 

(0) 19 

1 

(1) 19 

o 

(1) 35 

2 

(2) 31 

3 

(2) 53 

3 

t2) 47 

4 

1 

(4) 10 

4 

(5; 2 

5 ‘ 

(5) 27 

5 

(6) 18 

6 

(6) 44 

6 

(0) 33 

7 

(11 1 

7 

(1) 49 

8 

(2) 18 

8 

(3) 4 

9 

(3) 35 

9 

(4) 20 

10 

r4) 52 

10 

(5) 36 

11 

(61 9 

20 

(4) 10 

12 

(0) 26 

30 

(2) 46 

13 

(1) 43 

40 

(11 21 

14 

(3) 0 

60 

(6) 66 

15 

(4) 17 

60 

(6) 31 

16 

(5) 34 

70 

(4) 6 

17 

(6) 51 

80 

(2) 42 

18 

(1) 8 

90 

(11 17 

19 

(2) 25 , 



20 

(3) 42 



21 

(4) 59 



22 

(6) 16 



23 

(01 33 



24 

(1) 50 




According to the Vachij, 
to the Sittandij 

Difference 


ExAMrtt 

of the Calculus, according to the Sittandij, 
for the year Cali yug 4817 current or A. D. 
1745. 

To determine the Cycle, 

S0)i71-l(i9 

•St 

add 21 

.*;,s 

Answer. 1 9th Cycle 5Sth year, 

Ror.E. 

n. G. T. 

Epoch Cycle 19 (2) 25 

Root for ycar.s 50 (fi) 55 

Ditto for 8 (3) 4 

Epoch C-'^) 25 0 

which being an even year, add 4* ,, 31 

Beginning of year & Chait. (5) 25 31 

From which it appears that the beginning 
of the year and Chaitram falls after the 5th 
day from Sunday, i. e. Friday, at 25g 3lv 
after Sun rise, which fraction of day being 
less than 30 guddias; marks the time before 
Sun set (at Lanca), and in this case the Civil 
and Sydereal notation agree. 


D. C. ▼. F. 

(5) 25 6 15 

(5) 25 3( 0 

,r'24 45 
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How to find the beginning of any month in the year, by meant of Table I and III. 

Exampli. 

Hating found by the Rule given at the foot of Table I, the manner of determining the 1st of 
Chaitram and year, according to the Vachij ; and the same Table II, according to the Sittandij, let 
the 1st of the Taraul month Faratasi (Indian September) be required. 

Rule. 


Vachij. 

Sittandij. 

Beginning of D. c. v. p. 

D. G. T. F. 

Chaitram and year (5) 25 6 IS 

Annual Epoch (5) 26 31 0 

Root Table III, 

part 3d, for Auvani 

(preceding month) 

complete, N. S. (2) 26 44 6 

Root Table III, part 3d, (2) 26 44 6 

Beginning of Faratasi (0) 51 50 21 

Indian September (0) 62 15 6 

Sunday. 

But if we use the 2d part of Table III, instead of part 3d, we would have to begin from the 
month of Chaitram, and in order to reach the proposed Epoch to sum up successively the RooU 

for every mouth up to that of Faratasi. 


Example. 

New Style, ^ 

Beginning of Chaitram and year 4847 
Root for Chaitram, p. 2, 

B. G. T, P. 

(5) 25 6 15 April 

(2) 55 32 1 for May 

Beginning of Viassei, 

Root for Viassei, . • 

(1) 20 38 16 May 

C3) 24 12 1 for June 

Beginning of Auni, 

Root for Auni, - • 

(4) 44 50 17 June 
(3) 36 38 1 for July 

Beginning of Audi, 

Root for Audi, 

(1) 21 28 18 July 
(3) 28 12 2 for August 

Beginning of Auvani, 

Root for Auvani, 

(4) 49 40 20 August 
(3) 2 10 1 for September 

August. — Beginning of Faratasi, 

(0) 51 50 21 September. 

The same as before. 


It need hardly be observed, that the beginning of the ensuing year may be obtained by going 

•n adding the Roots as far as the month Foongoni. 
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TABLE IV. 

for convei'ting European hours, minutes and seconds, into Hindu guidias, viguddias, paras, 
suras ; and vice versa. 


European hours, mii 
Hindu 

lutes and seconds into 
Time. 


Hindu guddias, viguddias and paras into 
European Time. 

European 

Hindu 

European 

Hindu 


Hindu 

European 

Hindu 

European 

Time. 

Time. 

Time. 

T 

me. 


Time. 

Time. 

Time. 

Time. 

H. 

G. T. 

11. 

DAYS. G. 


G. 

11. M. 

G. 

11. M. 

m. s. 

V. p. p. s. 

m. s. 

?• 

V. p. 


V. p. 

m. s. s. * 

V. p. 

m. s. s. " 

1 

2 30 

10 

0 

25 


1 

0 24 

10 

4 0 

o 

5 0 

20 

0 

50 


O 

0 48 

20 

8 0 

3 

7 30 

30 

1 

15 


3 

1 12 

30 

12 0 

4 

10 0 

40 

i 

40 


4 

1 36 

40 

16 0 

5 

12 30 

50 

2 

5 


5 

2 0 

50 

20 0 

6 

15 0 

60 

2 

30 


6 

2 24 

60 

24 0 

7 

17 SO 





7 

2 48 

• 


8 

20 0 





8 

3 12 



9 

21 30 





9 

3 36 



10 

25 0 





10 

* 4 0 




The use of this Table is familiar to all Mathematicians. I shall, however, give two Examples 
of its application. 


Example I. 

To convert 15h 21“i 35s into Hindu time. 


G. V. 

Part 1st, 10h=25 

5tl2 30 
50 
2 

S0s= 1 
58 = 


p. s. 


30 

15 

12 30 


Example 1 1, 

To convert 56' 37’ SS** into European Time. 

H. M. s. * 

Part 2d, t> 0%=.20 

Cg= 2 24 

SOv= 12 

7»:z 2 48 

20P= 8 

3P=: 1 12 


Answer 


38 23 57 30 


Answer 


22 38 57 12 
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TABLE V. 

For finding the Dominical Letter., Julian and Gregorian accounts. 
Parts First and Sec0nd. 




Part 1st, 

Julian Secular years. 



Part 2d, Gregorian 
Secular years. 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

h ^ 

c If. 
o = 

u- ... 

*« 

*2 'C 

'Set; 

1 

2 

3 1 

*e3 

u . 

g = 

£ 

C.^ 

<= M 
in P 

s 

0) 

Concurrent Cliristian | 
Secular years 0. S. { 

1 

Days of 
the week 
beginning 
each 

Christian 

century 

Julian 

Style. 

U 

V 

o 

— v: 

u • 

;=o 

*5 

o 

u. cd 

C; (MO t 
V S3 

^ 'S 

■is 

5 ^ 
‘ti- 
<L c 

ca t 

to 

«! r 
-'7- ^ 
3 

o t/, 

i. P 

S 

> 

a 

r 

^ X 
— Cj 

S 

c 

U 

Days of 
the week 
beginning 
each 

Christian 

century 

Julian 

Style. 

U 

4) 

30 

1 

cd 

CQ 

■=6 

a 

o 

Days of 
the week 
begiuiiin* 
each 

[Christian 

1 century 
Gregori. 
[an Style. 

1 

s 

o 

« 

!r ^ 

5 Z 

5 hc 
< 1 , s 

•H 15 

C 4* 

'uri 

cs a 





March. 


A. D. 



March 




3102 

0 

Thursday 

DC 

14 

4202 

1100 

Sunday 

AG 

23 




3202 


Wednes 

ED 

14 

4302 

1200 

Saturday 

BA 

24 




3302 


Tuesday 

FE 

15 

4402 

ISOO 

Friday 

CB 

25 




3402 

wSiiiM 

Monday 

GE 

16 

'4502 

1400 

Thursday 

DC 

26 





- 




1 








3502 

mm 

Sunday 

AG 

47 

m 

1500 

Wednes 

FD 

27 

Monday 

G 

5 

3602 


Saturday 

BA 

18 

■4702 

1600 

Tuesday 

Fl'l 

27 

''a turd ay 

BA 

6 

3702 


Friday 

Kiill 

19 


1700 

MftTWW 

m 

28 

Friday 

C 

8 

3802 


Thursday 

DC 

20 

4902 

1800 

§. 

AG 

1 

29 

M’ednes 

E 

10 

3902 

800 

Wednes 

ED 

20 

m 

1900 

Saturday 

BA 

"so 

Monday 

O 

12 

■glilig 

■tB&l 

Tuesday 

■aw 

21 

15102 

2000 Friday 

ran 

31 

Saturday 

BA 

13 

|4102 

|1000 

Monday 


22 

1 










.Heads of the Columns. 


■Vart First. 

1 . Tamul Solar years counted from Epoch Cali yugam current. 

2. Christian Secular Julian years concurrent with the same. 

3. Days of the week beginning each Christian century according to the Julian Kalendar, 

4 . Dominical Letters of Christian Secular years O. S. 

6. Date on which the concurrent Tamul year begins according to the Julian Kalendar, 

Part Second. 

1. Days of the week on which. the Christian century begins according to the Gregorian 

Kalendar. 

2. Dominical Letters of Christian Secular years N. S, 

3. Date on which the concurrent Tamul year begins according to the Gregorian Kalendar. 
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TABLE V. 

Part the Thikb, 


Julian Secular years. 


1 

2 

3 

4 

5 

6 

Anno Ante 
Christian yEra. 

Anno 

Mundi. 

Anno from the 
Epoch Cali yu- 
gam. 

+ — 

Dominical 
Letter O. S. 

Day of the week be. 
ginning each Chris- 
tian century Julian 
■ityle. 

Day of the 
month on 
which the 
Hindu year 
begins. 

4004 

1 (*) 

Ante Cali yug. 
—903.2 

DC 

Thursday 

February 

8 

4000 

4 

—898.7 

FE 

Tuesday 

S 

3000 


Post Cali yug. 
4- 102 

BA 

Saturday 

IS 

2000 

2001 

1102 

ED 

Wednesday 

25 

1000 

3004 

2102 

AG 

Sunday 

March 

5 

900 

3104 

2202 

BA 

Saturday 

8 

SOO 

3i04 

2302 

CB 

Friday * 

7 

700 

3304 

2402 

DC 

Thursday 

7 

600 

3404 

2502 

ED 

Wednesday 

8 

500 

3504 

2602 

FE 

Tuesday 

9 

400 

3601 

2702 

GF 

Monday 

10 

30i3 

370 4 

2802 

AG 

Sunday 

11 

200 

3804 

2902 

BA 

Saturday 

12 

100 

3904 

3002 

CB 

Friday 

13 

0 

4004 

3102 

DC 

Thursday 

14 


Supplement. 


Julian Secular 


Julian Secular 

Domini- 

Julian Secular|D„n,i„i. 

Julian Secular 

Domini* 

years from 

cul Let- 

vears from 

cal Let- 

years from 

cal Let 

years from 

cal Let- 

A. A, C.IOOO. 

ter O. S. 

A. A. C. 1000 

ter 0. S. 

A. A. C. 1000 

ter O. S. 

A. A.C. 1000. 

ter O. S. 

4000 

FE 

3100 

AG 

2200 

CB 

1300 

ED 

3900 

GF 

3000 

BA 

2100 

DC 

1200 

FE 

3800 

AG 

2900 

CB 

2000 

ED 

1100 

GF 

3700 

BA 

2800 

DC 

1900 

FE 

1000 

AG 

3600 

CB 

2700 

ED 


GF 



3500 

DC 

2600 

FE 

1700 

AG 



3400 

ED 


GF 

1600 

BA 



3.300 

FE 


AG 

1500 

CB 



3200 

GF 

mSM 

BA 

1400 

DC 




(*) Port Roval accouat. 
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TABLE Vr. 

For finding ike feria or weeklt/ day zckich begins any proposed year. 


This Table isaljvav! 
to be entered with 
the odd Christian 
jear current of the 
century* 



Part 1st, 

Julian Sty 

le. 


Number of 

days 

to be 

adde( 

to th 

e dayj 

of the -week beginning 

thp Century for 

findin 

g the 

1st w 

eekly day in the 

;:iT€n 

year. 







°1 

M 

2 


‘'I 

5 

6 

Odd years of Centuries. 

* 

0 

1 

2 

3 

4 

10 

S 

6 

7 

8 

14 

9 

16 

11 

12 

18 

13 

20 

15 

21 

22 

17 

24 

19 

25 

20 

27 

2S 

23 

29 

SO 

31 

32 

38 

33 

34 

35 

36 

42 

37 

44 

39 

40 

46 

41 

48 

43 

49 

fiO 

45 

52 

47 

63 

54 

55 

66 

51 

57. 

58 

69 

60 

66 

61 

62 

63 

64 

70 

65 

72 

07 

68 

74 

69 

76 

71 

77 

78 

73 

80 

75 

81 

82 

83 

84 

79 

85 

86 

87 

88 

94 

89 

90 

91 

92 

98 

93 

100 

95 

96 


97 


99 



Part 2(1, Gregoiian style. 


Number of days to be added to the day 
of the week beginning the Century for 
finding the 1st weekly day in the pro. 
posed year. 

0 

1 

2 

3| 




Odd years of Centuries. 

0 

1 

2 

3 

4 

10 

5 

6 

7 

8 

14 

9 

16 

11 

12 

IS 

13 

20 

15 

21 


17 

24 

19 

25 

26 

27 

28 

23 

29 

30 

31 

32 

38 

33 

34 

35 

36 

42 

37 

44 

39 

40 

46 

41 

48 

43 

49 

60 

45 

62 

47 

53 

54 

65 

66 

61 

57 

68 

59 

60 

66 

Cl 

62 

63 

04 

70 

65 

72 

67 

68 

74 

09 

76 

71 

*77 

78 

73 

80 

75 

81 

82 

83 

84 

79 

85 

86 

87 

88 

94 

89 

90 

91 

92 

98 

93 

100 

95 

96 


97 


99 




The construction and use of this Table are explained in the first Memoir. It is in all cases to 
be entered with the proposed current odd year of the Century. 

For the years before Christ either Part first or second is to be used, as the given year happens 
to be a bissextile or a common one ; a distinction, however, which does aot apply to years after 
Christ, 
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TABLE VIL 


Shevsins the Epochs and Roots of Secular years from A. D. 0 to 2000. 


The construction and use of this 
Table are explained in the first Me. 
moir. The manner of using it is the 
same as that indicated at the font of 
Table I, where the Epoch for 1700, 
marked at the fop of the 1st columa 
(6^) 2- 11’ 15% is taken for the reso- 
lution of the beginning of A. Cm, 
4847 (1745). 

The 3d column exhibits the proper 
Roots of the Secular years which in. 
dicatesatonce its beginnings without 
the subtractiftn of one year from the 
Epoch for the same year, which is apt 
to occasion mistakes. 

The Roots for the odd years are to 
be taken out of Table I. 


1 

2 

3 

European 

Secular 

years. 

Concur, 
rent years 
Cali yu- 
gam com- 
mencing. 

Epochs mark- 
ing the begin- 
ning of the 
same Hindu 
year. 

(loots of (hr 
aiime diffm- 

Ibpuchs by 1 
Hindu year. 

Julian 
date in 
March. 



n. G. V. p. 

D. G. V. 


0 

3102 

(1) 16 46 15 

(0) 1 3 1 

14 

100 

3202 

(1) 8 51 15 

(6) 53 20 

14 

200 

3302 

(1) 0 56 15 

(6) 45 25 

15 

300 

3102 

(0) 53 1 15 

(6) 37 30 

16 

400 

3502 

(0) 45 6 15 

(6) 29 3^ 

17 

500 

3G02 

(0) 37 11 15 

(6) 21 40 

18 

COO 

3702 

(0) 29 16 15 

(6) 13 45 

19 

700 

3802 

(0) 21 21 16 

(6) 5 50 

20 

800 

3902 

(0) 13 26 15 

(5) 57 65 

20 

900 

4002 

(01 5 31 16 

(5) 50 0 

21 

1000 

4102 

(6) 57 36 15 

^5) 42 5 

22 

1100 

4202 

,6) 49 41 15 

i_5) 34 10 

23 

1200 

4302 

i6) 41 46 15 

(5) 26 15 

24 

1300 

4402 

(6) 33 51 15 

(5) 18 20 

25 

1400 

4502 

(6) 25 56 13 

(5) 10 25 

26 

1500 

4602 

(6) 18 1 15 

(5) 2 30 

27 

IfiOO 

4702 

i6) 10 6 15 

(4) 54 35 

27 

1700 

4-02 

(6) 2 11 15 

(4) 46 40 

28 

1800 

4902 

(5) 54 16 15 

(4) 38 45 

29 

1900 

5002 

(5) 46 21 15 

f 1) 30 50 

30 

2000 

5102 

(5) 38 26 15 

(4) 22 55 

.31 


Example. 


Wanted the beglsning of A. D. C22, or Cali yugim 372 I (5 15 Saca). 



D. 

e. 

T. 

r. 

P,y Tobie Vlf. I't and 2d P.art, Epoch for A. D. 600 . 

(0) 

29 

16 

15 

Root for 20 ve.irf. b}’ Table I, . . 

(i) 

10 

25 

0 

Do. for 1 year complete Do. 

(1) 

15 

31 

15 

Bcirinuiug of Chaitram and year S724 Cali yugnni or 





i-l.a Saca ... - I’ridny 

(5) 

55 

12 

30 


Siicra.vara. 


The (G) In the 3J column shews at once that the Secular year 3702 Cali yugam (A. D. COO) 
began on a Saturday, Sanl.vura, answering to the 19th March, 0. S. both Ciril and Sydereal 
accounts. 
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TABLE VIII. 

Past First. 

For years ascending from the birth of Christ, from 0 to 100. 


The construction and use of this Table 
arc explained in the first Memoir. 

Of this Table it is to be obserred, that it 
gires the absolute Root for the beginning of 
years. That is to say, no Epoch is to be 
added to the quantity registered, in order to 
obtain the Sydereal beginning of Cbaitram 
and year failing within its limits. 

If the beginning of a year from 10 to 100 
B. C, be required, take the Root of the 
nearest one, and complete it T/itb the Root 
of the intermediate years out of Table I. 


Exauflb. 

Let the Root for the beginning of the 24th year before Christ be required. 


Years 

of the First Century B. C 

ascendiii 

<r 

o* 

Years 

Ante 

Christ. 

A£ra. 

Anno 

Mundi. 

r) 

Anno 
Cali yu- 
gam. 

Roots indicating 
the beginning of 
each Tamul year. 

100 

3904 

3002 

D. 

(0) 

G. 

0 

V. 

10 

r, 

0 

SO 

3914 

3012 

(5) 

44 

22 

30 

80 

3924 

3022 

(4) 

19 

35 

0 

70 

3934 

3032 

('2) 

54 

45 

30 

60 

3944 

3042 

(1) 

30 

0 

0 

50 

395 4 

3052 

(0) 

5 

12 

30 

40 

3964 

3062 

(5) 

40 

20 

0 

30 

3974 

3072 

(4) 

13 

37 

30 

20 

3984. 

3082 

(2) 

50 

50 

0 

10 

3994 

3092 

(') 

26 

2 

30 

9 

3995 

3093 

(2) 

41 

33 

45 

8 

3996 

3094 

(3) 

57 

5 

0 

7 

3997 

3095 

(5) 

12 

36 

16 

6 

3998 

3096 

(6) 

28 

7 

30 

5 

3999 

3097 

(0) 

43 

38 

45 

4 

4000 

3098 

(1) 

59 

10 

0 

3 

4001 

3099 

(3) 

14 

41 

15 

2 

4002 

3100 

(4) 

30 

12 

30 

1 

4003 

3101 

(h) 

45 

43 

45 

0 

4004 

3102 

(0) 

1 

15 

0 


Take Root for 20 sears, Table VIII 
Do. for 4 3/ea/ r, Table I 

Beginning of A. Cm. 3073 '^B. C. 24) Th 

The same by the Epoch. A. D. 0 Ep. 
For 20 years, Table I - . _ 

Do. for 5 years Do. - - . 

Beginning of Chaitram and year 


D. 

G. 

▼ . 

F. 

f2) 

50 

50 

0 


2 

5 

0 

C4) 

48 

45 

0 


CD 

16 

46 

15 Table VIII, part 2, 

(4) 

10 

25 

0 

(4) 

(6) 

6 

21 

15 

17 

36 

15 

(4) 

48 

45 

0 the same as before 


Fort Riiyal account. 
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TABLE Vin. 

Paut the Second. 


For i/ears ascending Jrom the birth of Christ 0, to that of the Creation, according to the 

Mosaic system. 


Years ascending to the Creation. 


Anno 

Ante 

Christian 

jEra. 

Anno 

Mundi. 

Concur, 
rent years 
Cali yu- 
gam. 

Epochs 

of Secular years. 

Roots 

of Secular years. 

Begins 
of Solar 
years, 
Julian. 

0 

(*) 

rigin of Time at Noon, Sunday. 


Feby. 

8 

4004 

1 

—003. 2 

D. G. T. P. 

(2) 46 52 30 

(1) 31 21 15 

8 

4000 

4 

—■^98. 7 

(6) 33 26 15 

(5) 17 55 0 

S 

3000 

1004 

102 

(5) 14 16 15 

(3) 58 45 0 

16 

2000 

2004 

1102 

(3) 55 6 15 

(2) 39 35 0 

25 

i 

' 1000 

3004 

2102 

(1) 35 56 15 

(1) 20 25 0 

March 

5 

OoO 

3104 

2202 

(2) 28 1 15 

(1) 12 30 0 

6 

soo 

3204 

2302 

(2) 20 6 15 

(1) 4 35 0 

7 

700 

3304 

2402 

(2) 12 11 15 

(0) 56 40 0 

7 

• 600 

S-104 

2502 

(2) 4 16 15 

(0) 48 45 0 

8 

SCO 

36G4 

2602 

(1) 66 21 15 

(0) 40 50 0 

9 

4G0 

3C04 

2702 

(1) 48 26 15 

(0) 32 66 0 

10 

300 

3704 

2802 



(1) 40 31 15 

(0) 25 0 0 

11 

200 

SS04 

2002 

(1) 32 36 15 

(0) 17 5 0 

12 

ICO 

3004 

3002 

(1) 24 41 15 

(0) 9 10 0 

13 

0 

4004 

3102 

(1) 16 46 15 

(0) ] 15 0 

14 


The construction and use of tliis Table ere exn'iaiiied in the last Section of Part Ist of the 
first Memoir. Its application differs in nothing from that of Table VIl, eicepfing that if the 
Epochs are used for expounding the beginnings of the Hindu years, one year is to be odr/ce/ instead 
of subtroci ed (ios haring the complete Solar year ending') to the notation of the proposed year ■ 
because the rears bi.-fore Christ are noted increasing whilst ascending, as is exemplified in the 
Rule at the foot of the preceding page. 


(O') It a-av be worth ticticinp, tt-at in calculating the beginning of the Solar Sr dcrcal year of the Creation 
according to tl.e Mcm.c yv-tem, by ihc Hindu fo.mula, it falls on a Sunday, gth February, yerj near noon^ the 
difference being only 20 minutes European lime. 
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TADLK X, continued. 

Forms of Tamil! years assumed with reference to (he Julian Style. 
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Cali yug 3903. 

*q)uoia oi 

SiCi:p JO j^qmn^ 

<n eo 

f— t 1-H O Oi 0> 

00 00 eo CO rj 

o o o 

10 CO ffo 

*Ci 

CO 

CO 

•ojBp uvi)snq3 
JU^JiOJUOQ 

*- ^ 
ett r>. C8 

S<S. 

^ 

e ^ be ^ o 

^ *5 s O O c< 

00 ^ ^ ^ 

<51 G^i »< 

S’? « 

O O) -s 

G4 — ©» 


«c 

>> 

-c 

•*qiai»ia 
^njDQoujmo:) 
qsdAi JO s)Cc(| 

>s 

C i 2 
s > s= 
m 

*5 K cs <0 

^ 3 5 ^ c S 

^ cS r*" ^ c2 

^ x 5^ ^ '/i ^ 

>> 

^ “ 
sag 

J= “ O 

• 

tfi 

XI 

c 

o 

B 

0 

1 

Roots of 
beginnings of 
months, uith 
fractions. 

»n <o tx. 

« i-i 

0X0' 

*0 r-i 

« X ^^*5 
f-* CO 

e-N 

X o « CO »C CO 

•-• 3^1 G< ©< Gi 

X O O SJ Oi eo CO 

Tj* CO 00 *0 

Oi X O ts. FH G> 

0^ ^ CO *o 

52e S/ O F-. GT 
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b. S H 
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Thursday 

Sunday 
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Saturday 
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o 

o 

c 
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TABLES OF JUPITER. 

Tables, for computing the rank, name, and beginning of the years of the Cycle of 60 
or Vrihaspati, computed relatively to the commencement of the concurrent Solar 
Sydereal year, acco7'ding to the precept of the Surriah Siddhanla and Commentary, 

TABLE XL 

Jupiter's mean heliocentric motion for Solar years Umcorrected, according to the Surriah. 
Siddhanta. 


I I 

_ ! 

I 

Years. 

’s mean motion. 

Years. 

T^’s mean motion. 

Years. 

1^’s mean motion. 


Signs 

o 

t 

K 

■1 

Rer 

s. 

• 

/ 


Rev. 

S. 

• 


1 

1 

0 

21 

6 

mm 

0 

10 

3 

31 

100 

8 

5 

5 

10 

2 

2 

0 

42 

12 


1 

8 

7 

2 

200 

16 

10 

10 

20 

3 

3 

1 

3 

IS 

HI 

2 

6 

10 

33 

300 

25 

3 

15 

30 

4 

4 

1 

24 

24 

40 

3 

4 

14 

4 

400 

33 

8 

20 

40 

5 

5 

1 

45 

30 

50 

4 

2 

17 

35 

500 

42 

1 

25 

50 

6 


o 

6 

36 1 

42 

60 

70 

5 

0 

21 

6 

600 

50 

7 

1 

0 

7 

7 

a 

27 

5 

10 

24 

37 

700 

59 

0 

6 

10 

8 

8 

2 

48 

48 

80 

6 

8 

28 

8 

800 

67 

5 

11 

20 

9- 

9 

3 

9 

64 

90 

7 

7 

1 

39 

900 

76 

10 

10 

30 

10 

10 

3 

31 

0 

100 

8 

5 

5 

10 

1000 

84 

» 

3 

21 

40 











2000 

168 

7 

13 

20 







n. s. 

• 

t $ 

3000 

262 

11 

5 

0 

Druva A, Calh 

ugam complete 

4100 

. 370 11 

17 

20 0. 

4000 

337 

2 

26 

40 











5000 

4iJl 

6 

18 

20 


TABLE Xir, 

Annual Dicremenf, or Equation of 1].'s mean heliocentric Longitude, according to the Tika, 
at the rate of 8 Revolutions in a Mahay ug, as used in present times. 


I 1 


III 

Years. 

Increment. 

Years, 

Increment. 

Years. 



u lu 


/ M 



1 

2 24 

10 

0 24 

1 100 

,, 4' 

2 

4 48 

20 

0 48 

1 200 


3 

7 12 

30 

1 12 

300 


4 

9 36 

40 

1 36 

400 

„ 16 

5 

12 0 

50 

2 0 

500 

„ 20 

6 

It 21 

60 

2 24 

600 

» 24 

7 

16 48 

70 

2 48 

700 

„ 28 

8 

19 12 

80 

3 12 

800 

5, 32 

9 

21 36 

90 

3 36 

900 

„ 36 

10 

24 0 

I 100 

4 0 

1000 

„ 40 

1 

2000 

r 20 


Druva A. Cal. complete 4 100 - 2 56* 0" , 


3000 

4000 

5000 


2 

2 

3 


0 

40 

20 
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TABLE Xlir, 

.For convcr/t>!^ Jupiter's mean hcl.'ncenlric motion corrected into mean Solar Sydereal time.; 
the year being 305° 15^ 31l* .jU'Jst. 


_ I _ 1 

J 

( Ilf ! 

! 

0 

cn 

« 

V> 

C 

rt 

c 

t/i 

rt 

cu 

. i 

IT j 

ra 1 

1 i 

■2 1 

W 1 

el I 

O 


yi 

3 

Dandas, 

Palas. 

tn 

a 

*e5 

Sy 

S3 

tfi 

ss 

o 

* 

'ft 

-2 

«o 

C3 

<3 

t. 

Vj 

a 

ez 

Cl 

e3 

(ft 

c3 


. 

Castacalas. 

1 

12 

o 

4 

9,4744 

1 

0 

12 

2 

4,1579} 

1 

0 

12 

2,0693 

1 

0 

12,0344 

2 

24 

4 

8 

18,9489 

5 

0 

24 

4 

8,31.591 

2 

'0 

24 

4.1386 

o 

0 

24,0690 

3 

36 

6 

12 

28,1232 

ts 

0 

36 

6 

12,4373 

o 

l> 

0 

36 

6,2079 

3 

0 

36,1034 

4 

48 

8 

16 

37,8977 

4 

0 

48 

8 

16,6316 

4 

0 

48 

?,fLT71 

.1 

0 


6 

60 

10 

20 

47,3722 

P 

1 

0 

10 

20,7895 

5 

1 

0 

10,3465 

Cj 

1 

0,1721 

6 

72 

12 

24 

56,8466 

e 

1 

12 

12 

24,9474 
^ ( 

C 

1 

12 

12,4167 

G 

1 

12,2070 

7 

84 

11 

29 

6,32101 

7 

1 

24 

14 

29,1053 

7 

1 

24 

14,4850 

7 

1 

24,2414 


90 

10 

33 

15.7954 

•S 

1 

36 

16 

33.2633 

8 

1 

36 

16,5643 

s 

1 

36,2758 

1 

108 

IS 

37 

25,2699 

c 

' 

1 

48 

18 

27^42V2\ 

. 1 

9 

1 

48 

18,6236 

9 

1 

48,3103 

lio 

120 

20 

41 

34.7413| 

10 

2 

0 

20 

41.379iI 

10 

2 

0 

20,6929 

10 

2 

0,3448 

■iO 

240 

41 

23 

9,4880 

20 

4 

0 

41 

23,lo8l| 

20 

4 

0 

41,3869 

20; 

4 

0,6897 

30 

361 

O 

4 

44,2329 

30 

6 

1 

2 

4,7372] 

30 

1 

6 

1 

2,0789 

30 

6 

1,0346 




« 

• 

40 

8 

1 

22 

46,3163 

tio 

8 

1 

22,7719 

40 

8 

1.3795 






50 

10 

1 

43 

27,8954 

50 

10 

1 

43,4649 

50 

10 

1,7244 






00 

12 

r* 

4 

9,4744 

Iso 

12 

2 

4,1579 

60 

12 

2,0692 


TABLE XIV. 

For converting the fraction of the first term of the fyantistavn Rule into SvJra time, the 
Solar car being of 360 da^s, ^j^-expressing such a Saura pear. 


' 1 

L . 1 

1 III 

Numerators 

V) 

Q 

rt 

C 

Q 

Palas. 

Numerators 

tft 

a 

en 

C 

rs 

Q 

Palas. 

Numerators 

If3 

re 

G 

Xft 

“r: 

c 

ra 

Q 

1 

0 

11 

31,2 

10 

1 

55 

12 

100 

19 

12 

2 

0 

23 

2,4 

20 

3 

50 

24 

200 

38 

24 

3 

0 

34 

33.6 

SO 

r> 

45 

36 

300 

67 

36 

4 

0 

40 

4,8 

40 

7 

40 

48 

400 

76 

48 

5 

0 

57 

36,0 

50 

9 

36 

0 

500 

1 

96 

0 

6 

1 

9 

7,2 

CO 

11 

31 

12 

600 

115 

12 

7 

1 

20 

38,4 

70 

13 

26 

24 

700 

134 

24 

8 

1 

52 

9,6 , 

SO 

15 

21 

36 

800 

153 

35 

9 

1 

43 

40,8 ; 

90 

17 

16 

48 

900 

172 

48 

10 

1 

55 

12,0 ■ 

100 

19 

12 

0 

1000 

192 

0 


ExvMPf.E Table XIV. 

Let it be required to conyert tbe fraction -ffTT 
By Table XIV, . 1000 . im" 0' 0’ 

800 - 153 

50 . 9 


into Saura time. 


30 

36 

46 


Saura time sought 


0 

0 

4,8 


355 58 


4,8 















r. 
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TABLE XV. 


II. 


Degrees o f Q's motion Saura time reduced to degrees^ 

reduced to Saura time. SjC, of O’s motion. 


Degrees. 

V3 

ed 

o 

tf 

m 

Days, 

Dandas, 

Castacaias. 


Months of 
30 days. 

• 

g 

Days, 

Dandas 

Casta. 

/ 

tf 

m 

9 

m 

a/t 

1 

12 

1 

0 

12 


1 

2 

30 

1 

0 

6 

2 

24 

2 

0 

24 


2 

5 

0 

2 

0 

loi 

3 

36 

3 

0 

36 


3 

7 

SO 

3 

0 

15 

4 

48 

4 

0 

48 


4 

10 

0 

4 

0 

20 

5 

60 

5 

1 

0 


5 

12 

30 

5 

0 

25 

6 

72 

6 

1 



6 

15 

0 

6 

0 

30 

7 

84 

7 

1 

24 


7 

17 

30 

7 

0 

35 

8 

96 

8 

1 

30 


8 

20 

0 

8 

0 

40 

S 

108 

9 

1 

48 

1 

9 

22 

30 

9 

0 

46 

10 

120 

10 

2 

0 


10 

25 

0 

10 

0 

50 

20 

24C 

20 

4 

0 


11 

27 

30 

20 

1- 

40 

30 

360 

30 

6 

0 


12 

30 

0 

30 

2 

30 



40 

8 

0 





40 

3 

20 



50 

10 

0 





50 

4 

10 



60 

12 

0 


j. 

. 


60 

5 

0 


Example Table XIII. 

Let It fcs rfc^uired to convert 16^ 44^^ 24* of Jupiter’s iBottoiij into Solar Sydercal time. 



De 

G. 

v. 

p. 

10' - 

- 2 

0 

20 

41,6791 

6 - 

. 1 

12 

12 

24,9474 

40" . 


8 

1 

22.7719 

4 . 



48 

8,2772 

20* - 



4 

0,6897 

4 . 

- 



48,1380 

Solar Sydcreal time sought . 

. 3 

21 

27 

26,4033 


Example Table Xv. 


I. Degrees into Time. 

Let it be required to convert 27’ 31' 6" of 
the Sun’s motion into Saura time, of 1 day to 1’. 

D. C. T. 

20’ - 240 0 0 

7 - 84 0 0 

30' - 6 0 0 

1 . 12 0 

6 " . 1 12 

Time sought - 330 13 12 

or 11 months of 30 days 0>1 13g liv. 


II. Time into Degrees. 

Let it be required to convert 11 months (of 30 
days or 3304;, 04 13s 12 v into degrees. 

® tun 

11 months - 27 30 0 0 

Oda\s - 0 0 0 0 

10 gud. - 0 0 50 0 

3 _ 0 0 15 0 

10 Tig. . 0 0 0 £0 

2 0 0 0 10 

Degrees, &c. sought - 


27 31 60 




( 18 ) 

TABLE XVr. 

For converting Saura time of one day to a degree^ to mean Solar Sydereal time, the year being 
305il 16J 31t I5P, 


I 

II 

111 



m 



EA 


1 

1 


Saura 


*^3 

a 

Saura 

“3 

*3 

bfl 

Saura 


Days. 

rt 

Q 

u 

> 

.Dandas 


>• 

Palas. 


1 

1 

0 

52,58681 

1 

1 

0,876 41 

1 

1,01460 

2 

2 

1 

45,17361 

2 

O 

1,73289 

2 

2,0292 1 

3 

3 

2 

37,70042 

3 

3 

2,62934 

3 

3,04381 

4 

4 

3 

30.34722 

4 

4 

3,50578 

4 

4,05842 

5 

5 

4 

22,93403 

5 

5 

4,38223 

5 

5,07303 

6 

6 

5 

15,52083 

6 

6 

5,25868 

6 

6,08763 

7 

7 

6 

8,10764 

7 

7 

6,13513 

7 

7,10224 

8 

8 

7 

0,69444 

8 

8 

7,01157 

8 

8,11684 

g 

9 

7 

53,28124 

9 

9 

7,88802 

9 

9,13145 

10 

10 

8 

45,86805 

10 

10 

8,76447 

10 

10,14607 

20 

20 

17 

31,73610 

20 

20 

17,52894 

20 

20,29215 

30 

30 

26 

17,60415 

30 

30 

26,29340 

30 

30,43822 

40 

40 

35 

3,47220 

40 

40 

35,05787 

40 

40,58429 

50 

50 

43 

49,34025 

50 

hO 

43,82234 

50 

60,73037 

60 

00 

52 

35,20835 

60 

60 

62,58681 

60 

60,87644 

70 

71 

1 

21,07640 






80 

81 

10 

0,94445 






go 

91 

IS 

52,81250 






100 

101 

27 

38,68055 






200 

202 

55 

17,36110 






300 

304 

22 

56,04165 




1 



Example Taule XVI. 

Let it be proposed to conrert 355il 49 dandas, 29j95 palaSj espreised in Saura time, into 
Solar Si dereal time, the year being 365<) 15s 3lr I5p. 


Saura, 


Sydereal. 



V, CUD. 

yiGUD. 

Column I . 3004 . 

• 

304 22 

56,04165 

50 . 


60 43 

49,34025 

5 


5 4 

22,93403 

II • 40(lao. 


40 

35,05787 

9 . 


9 

7,88802 

SOpala-s. 



20,29215 

Ill . 9 . 



9,13145 

0,9 . 



0.91315 

0,05 

• 


0,05073 

Total in Solar Sydereal time 

m 

351 1 

21,64960 
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TABLE XVIf, 

Exhibiting the progress of Jupiter in degrcct, Sfc. for Solar years of 360d loil Sli' 31c cor' 
responding to Vrihaspa'i years of 301d 4p 44c, ‘2329 as deduced from the prcctpts (f the 
Surriuh Sidduunta and I'ika. 


I. ir. 


Solar 

Vears. 

Jupiter’s m,-^n heliocentiic 
lievolutioiis and parts. 

Corresponding duration of T^’s tinie.l 
its year being 35 In 2>t 4;> 44', ‘23.19 oil 
'Sol.'ir time, the rest being expressed 
lin Solar time. 

1 ... 


ilev. 

Signs 

• 


// 

m 

Yrs. 

Days. 

Dan. 

I’al. 

Cast. 

1 

0 

1 

a 

21 

3 

3t> 

1 

4 

13 

26 

40,7u55 

a 

0 

2 

0 

42 

7 

12 


8 

'26 

53 

33,5310 

3 

0 

3 

1 


10 

48 

3 

12 

40 

20 

20,2965 

4 

0 

4 

1 

24 

14 

24 i 

4 

16 

53 

47 

7,0520 

5 

0 

5 

1 

45 

IS 

0 ! 

1 

5 

21 

7 

13 

53,8274 ! 

e 

0 

6 

2 

0 

21 

35 

C 

25 

20 

40 

40,5929 

7 

0 

7 

2 

27 

25 

12 

7 

29 

34 

7 

27,358 4 

8 

0 

8 

2 

48 

28 

4S 

8 

33 

47 

34 

14,1239 

0 

0 

9 

3 

9 

32 

24 

9 

58 

1 

1 

0,8394 

.10 

0 

10 

3 

30 

31 

0 

10 

42 

14 

27 

47,6552 

20 

1 

8 

7 

1 

12 

0 

iO 

87 

28 

55 

35,3'.04 

30 

2 

6 

10 

31 

43 

0 

30 

126 

43 

23 

22,9650 

40 

3 

4 

1 1 

2 

24 

0 

40 

168 

07 

51 

10,6203 

50 

4 

2 

17 

33 

0 

0 

50 

2U 

12 

18 

58,2760 

60 

5 

0 

21 


35 

0 

1 

60 

253 

26 

46 

45,9312 

70 

5 

10 

24 

34 

12 

0 

70 

295 

41 

14 

33,585 4 

80 

G 

8 

23 

4 

48 

0 

80 

337 

55 

42 

21,2416 

90 

7 

7 

1 

35 

24 

0 

91 

19 

8 

5 

24,6539 

100 

8 

5 

5 

6 

0 

0 

101 

61 

22 

oo 

12, .'’196 


Example T idle XVII. 

Wanted the number of Jupitti's mean hehoceiUric revolutions and parts in 175 Solar years. 



K. 

s. 

0 

< '! 

. Part I, for 100 Solar years 

8 

5 

5 

6 0 

70 do, ... 

5 

10 

24 

34 12 

1 

t 

» 

o 

0 

5 

1 

45 18 

Anstver 

14 

9 

1 

25 30 

Wanted the time in terms of Jupiter’s own year, answering to 175 Solar years. 

Y. 

D. 

D\.V. 

p. 

c. 

Part II, for 100 Solar years . lOl 

61 


33 

12,3196 

70 do. • . 70 

295 

41 

14 

33.5964 

5 do. . • 5 

21 

7 

13 

53,8274 

As the days exceed 1 of vears . 176 

378 

11 

~1 

39,733 4 

Subtract 1 year 

361 

2 

4 

44,2329 
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TABLE xvnr. 

ExMoUing the Epachs of expunged years of the Cycle of 60 years, from the beginning of the 
Cali yug to A'>_ 5128, in mean Solar Si/dereal lime. 


rr 

■z d 

•— m 
sn ^ 

A3 ffS 

CJ <l> 

« 

"il’s mean 
leliocen. 
trie Lon. 
jitude. 

Ji 

hat 

• 

an 


'on 

an 

«S 

*5 

ce 

S- e 

B 

0) 

04 

R. 

s. 

Qi 

>* 

w’ 

Q 

« 

*3 

cd 

u 

3046 

1 

4 

8 

55 

128 

42 

31 

52,0636 

2350 

2 

11 

11 

141 

126 

28 

13 

34,4625 

2874 

3 

19 

2 

227 

124 

Ifl 

65 

16,8614 

2788 

4 

26 


313 

121 

59 

36 

59,2603 

2702 

5 

33 

8‘ 

399 

119 

45 

18 

41,6592 

2516 

6 

40 

11, 

485 

117 

31 

b 

24,0681 

2530 

7 

48 

m 

571 

115 

16 

42 

6,4570 1 

2444 

8 

55 

5 

657 

113 

2 

23 

48,8559 

2358 

9 

62 

8 

743 

lio 

43 

5 

31,2548 

2272 

10 

69 

11 

829 

103 

3'3 

47 

15,6537 

2136 

11 

77 

2 

915 

106 

19 

28 

66,0526 


12 

84 

5 

1001 

104 

5 

lb 

'38,4515 

2014 

13 

91 


1087 

101 

SO 

52 

20,8504 

1928 

14 

98 

1! 

1173 

99 

S6 

34 

3,2493 

1842 

15 

106 

2 

1259 

97 

22 

15 

45,6482 

1755 

16 

113 

5 

1345 

95 

7 

57 

28.0471 

1^1 

17 

120 

8 

1431 

92 

S3 

39 

10.4460 

1584 

18 

127 

11" 

1517 

00 

39 

20 

52,8449 • 

1498 

19 

135 

2 

1603 

88 

25 

2 

35,243-8 

1412 

20 

142 

5 

1689 

86 

10 

44 

17,6427 

1326 

21 

149 

8 

1775 

■83 

66 

26 

0,0416 

1240 

22 

156 

11 

1861 

81 

42 

7 

42,4405 

1154 

23 

164 

0 

1947 

79 

27 

49 

24,8394 

1068 

24 

171 

6 

2033 

77 

13 

31 

7,2383 

982 

25 

173 

8 

2119 

74 

59 

12 

49,6372 

896 

26 

185 

11 

2205 

72 

44 

54 

S2,0561 

810 

27 

193 

2 

2291 

70 

30 

36 

14,4350 

724 

2.S 

200 

£ 

2377 

68 

16 

17 

56,8339 

638 

20 

207 

8 

2463 

60 

1 

59 

39,2328 

552 

so 

214 

11 

2549 

63 

47 

41 

21,0317 

466 

31 

222 

2 

2635 

61 

33 

23 

4,0306 

380 

32 

229 

5 

2721 

59 

19 

4 

46,4295 

294 

33 

236 

S 

2807 

57 

4 

46 

23.8284 

208 

34 

243 

11 

•,2893 

54 

50 

28 

11^2273 

122 

So 

251 

2 

j2979 

62 

36 

9 

63'g262 

3C 

AD 

36 

253 

1 

3065 

50 

21 

51 

39,0^5 1 

5C 

37 

265 

8 

3151 

48 

7 

S3 

18,4240 

ISC 

38 

272 

11 

3237 

45 

S3 

15 

0,8229 

22t: 

39 

280 

C 

3323 

43 

33 

58 

43,2218 

308 

40 

287 


5 3409 

41 

24 

38 

25,6207 

394 

41 

294 


3 7495 

39 

lo' 

20 

8.0196 

48C 

42 

301 

1 

3531 

36 

56 

1 

50^4185 

5G( 

43 

309 

( 

3 3667 

34 

41 

43 

32'8174 

65= 

2 44 

316 


5 3753 

32 

27 

25 

15'2163 


14 ’s mean 
iiclioccn. 
trie Lon. 
ilitude. 


R. 




d 


•n '13 2 

!>-. C ^ 

d d ert 

Q Q tS 


323 8 


330 

333 

345 

352 

359 


11 

2 

5 

S 

11 


!839 


SO 13 6 


57,6152 


3925 

4011 

4097 

4188 

4269 


27 58 

25 44 

23 30 

21 15 

19 1 


48 

SO 

12 

53 

35 


367 

374 

331 

388 

396 


5. 

8 

11 

2 


403 

410 

417 

425 

452 


5 

8 

11 

o 

5 


4355 

4441 

4527 

4613 

4699 


16 47 

14 32 

12 18 
10 4 

7 50 


17 

58 

40 

22 

4 


40,0141 

22,4130 

4,8119 

47,2108 

29,6097 

12,0086 

54'4075 

36,8064 

19,2053 

1,6042 


'a 

o 


45 


46 

47 

48 

49 

50 


« Q 

k 

6< 


at 2 


e-s 

W-i 


738 


824 

910 

996 

1082 i 

1168 


4785 

4871 

4957 

5042 

5128 


5 

5 

1 

364 


35 

21 

7 

8 


S51 54 


45 

27 

9 

22 

4 


44,0031 

26,4020 

8,8009 

22,1998 

4,5937 


1254 

1340 

1426 

1512 

1598 


1684 

1770 

1856 

1941 

2027; 


ExAurLc I. 

Wanted the year of the Chacra vrhich cenenrs with 
A. Cali yugam 55 complete, or 56 current. 

I. 

For 1^’s mean heliocentric Longitude. 


Table XT, for 50 
Do. 5 

Riiali 

Table Xn 


50-2 O' 
5 - 12 I 


I Sobt. 
from 


R. S. " ' * 

. 4 2 17 35 0 

. 5 1 45 30 

4 7 19 20 30 

_ 2 12 

— 4 7 19 18 18 

-f- 4 7 30 to complete the 


2 12 5 Sign. Wanting 10 41 42 

To convert which into time. 

D. ». p. c. 

Table Xni, 10 - 120 20 41 34,7413 

' 40 - 8 1 22 46,3163 

1 . 12 2 4,1579 

40 . 8 1 22,771-9 

2 . 24 4,1386 

10* 41' 42' = 128 42 31 52,1296 
By Table XVTII 52,0636 

Difference of the Tables 0,0660 











( 21 ) 


Lastly, 56 years (T/’s.) 

■ The first fxpnriwpfi year of the Chacra after the Epoch Caliyu^am Is, therefore, due when 53y 
1280 42il 31p 52'- Solar tisne, hare expired, and %'s Longitude is precisely ^4r) S'*., 

Example IT. 


For the nearest expunged year of the Chacra to A. Cali yugam 5129. 





T. R. 

s. 

* 

t 

0 


For the B'jah. 


Table Xr, 

5000 . 421 

6 

18 

20 

0 


Table XII. 


5) 

100 . 8 

5 

5 

10 

0 


5000 ■ 3’ 20' 


5) 

20 - 1 

8 

7 

2 

0 


100 4 



9 . 

9 

3 

9 

54 


20 0 48 






'■ 



9 21 

36 


5129 - 432 

5 

3 

41 

54 






— 

3 

25 

9 

36 

3 25 9 

16 






. 






432 

5 

0 

16 

44 

24 


which shews that on the last day of the Solar year 5129 the Epoch has passed by 16' 44' 24* of 
%'s motion, which converted into Solar time by Table XllI, giro 



D. 

». 

p. 

c. 

10' . 

2 

0 

20 

41.5791 

6 . 

1 

12 

h 

24;9474 

40* . 


8 

1 

22,77 1 9 

4 . 



48 

8,2772 

20' . 



4 

0,6897 

4 - 




48,1380 

Y. 

T" 

21 

27 

23,4033 

5123 - 

365 

15 

31 

31 


Epoch of Cshaya when %'s Longitude is — 

precisely (432r) Ss . . . A. Cali yugam 5123 - 361 54 4 4,5067’ 

For "y’s years 432rXl2+55= 5189 years. Hence 5189 — 5129 = 60, which shews that ia 
5129 Solar Sydereal years, there is a whole cycle or 60 %'s years expunged according to .\stro- 
Bomical computation. 

Example III. 

To find the cycles and years of Jupiter, the natural days, guddiss, viguddias, he. elapsed of 
that account on the birth of Christ. 





R. 

s. 

• r 

ft 


By Table XI, . 

3000 

252 

11 

5 0 

0 




100 

8 

5 

5 10 

0 


For the Bijah, 


1 

. 1 

1 

0 21 

6 


Table XII. 


3101 

261 

^ 5 

10 31 

6 


SOOO - 2’ 0' 0* 


Bijah Sodium — 


2 4 

2 

21 

100 - 40 







, 

1 . 2 

24 


261 


8 27 

3 

iS 

Sodium 2 4 2 

24 


X 






— ■ 


3132 








-j-* Q 









c. 

r. 






60)31 33( 

b'i 

18 the years of the remain. 




133 


der to 

be 

counted from 







Vijaya 

tlic 

27th ^K^{u• 



Remainder 18 


sive. 
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The year sought will be the 44th calietl Sadhafana, For the time due to the degrees abore 
complete signs. 


By Table XIII the degrees, &c. being 8° 27' 

a!) 

O 

36*. 


D. 

G. 

V. 

P. 

8° . 96 

16 

33 

15,7954 

20' . 4 

0 

41 

23,1531 

7 . 1 

24 

14 

29,1053 

3" • 


30 

6.2U79 

30'" . 


6 

DOS 10 

6 . 


1 

12,2070 

The whole time expired is therefore 3137 years of Jupiter-)- 101 

42 

12 

27,5083 


Cut it is not recessary to refer to the birth of Christ to find the Vrihaspafi year corresponding 
to any proposed year since that Epoch, and when the name and rank, of the Chacra year only 
ate wanted, the Rule is confined to a common addition and division. 

Ill-’LE. 

‘‘ If the Christian year be proposed, find the corresponding one of the Caliyug by adding 
“ 3101 thereto, the sum will be the last expired year of the same.” 

“ Divide the expired years of the Cali yng by 86 ; add the quotient to the dividend ; divide 
“ again the sum by 60, the quotient wiU give the number of cycles expired ; and to the 
remainder, if the proposed year should fall less than 31 from the last expunged year of the 
“ Chacra (found in Jable XVIII) add 23 ; bet if it falls in the 55 remaining \ears of a cycle 
of SO years, add 27 years, and the remainder so increased, will indicate the'numeral of the 
“ current year of the Chacra, and consequently its appropriate name.” 

F.xample I. 


I.et the rank and name of the Chacra 
4923 

By Table XVIII 
the last expunged 
j ear fell on A. C. 

4871 . . 4871 

Dilference 52 
therefore 27 are to be added. 


year which corresponds with A. D. 1322, be required, 
1822 
-f- SIO] 

EC) 4^3(57 
57 

60)1930(83 

ISO 

0 

+ 27 


27 

which increased remainder, indicates at once Vijaya, the 27th year of the Chacra, as the current 

OC.e-. 

Example II. 


Let the same be wantirU for A. D. 1951, 


5052 

By Table XVIII 

the last expunged 
year fell ou A. C. 

*012 . . 5042 

Difiercnce 10 

which differonce ^btiug K js than 31) indicates that 23 
are to be added to the remainder after division by 60. 


1931 
-j- 3101 

86)5052(58 

58 

60)5110(85 

310 

10 

+ 28 


38 


The increased 
one, 


remainder indicates at once Cradhi, the 38th year of the Cycle, as the current 
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TABLE XE 


Exlihiitn^ the Epochs of the expunged pears of the < 
iisiavu, compared icilh those of the Surn'ah Snldht 


c tr 
p 

a 

Years of the Cali yug. 

Years from 
Salii 

r i 

-T; 

— ^ 


Surriah 

Siddhantr. 

Diff. 

Jyautis. 

tava. 

Epochs accordi 
tista 

38 

Y. 

S5 

3237 

+2 

3239 

y. 

Ci. 

D. 

303 

39 

3323 

1 

3324 

145 

364 

40 

8G 

3409 

1 

3110 

;f: 231 

361 

41 

85 

3495 

0 

3195 

316 

362 

42 

S6 

3581 

_1 

3580 

401 

363 

43 

86 

3067 

2 

3065 

486 

364 

44 

80 

.3753 

3 

3750 

^ 571 

0 

45 

86 

3839 

3 

3836 

657 

361 

46 

86 

3925 

4 

3921 

742 

302 

47 

SO 

4011 

5 

4000 

827 

SO > 

4.8 

86 

4097 

6 

4091 

912 

364 

49 

80 

4183 

6 

4177 

i 

^ 998 

361 

.50 

.s’!? 

4269 

7 

4202 1 

1083 

362 

51 

86 

4365 

8 

4347 1 

1168 

363 

52 

S6 

4441 

9 

4432 1 

1253 

364 

5.3 

86 

45-27 

0 

4518 

:1c 1339 

361 

54 

SO 

4613 

10 

4603 

1424 

362 

55 

80 

4699 

11 

4688 

1509 

363 

56 

86 

4785 

12 

4773 

1.594 

364 

57 

SO 

4871 

13 

4858 

1679 

365 

58 

80 

4957 

13 

4944 

:1c 1705 

361 

59 

4^85 

86 

5042 

13 

5029 

1850 

362 

60 

5128 

14 

5104 

1935 

363 


' of fiO pears, agreeaJdij to the Jpait. 
'roin the birth of Salivahana, 






[Epochs in 

tno 

birth of 


1= o . 

Christian 

ahaiia. 


o ^ « 

yrars .ac- 



ri 


cording to 
the Jr au- 

ng to the Jyau- 


.2 ^ > 

va. 




tistava. 

i>. 

P. 

V. 

SG:^ 



42 

0.87662 

1 

158 

40 

27,35993 


223 

21 

45,31653 

3 

309 

20 

11,80004 

85 

85 

85 

4 

394 

18 

38,28336 

5 

479 

17 

4,76668 


664 

0 

0.0 

85 
86 :1c 
8^ 

7 

649 

56 

49,20659 

8 

735 

55 

15,08991 

9 

820 

53 

42.17323 

85 

85 

86:1c 

10 

005 

52 

8,65659 

11 

990 

33 

26,61318 

12 

1076 

31 

83,09050 

85 

85 

85 

13 

1161 

30 

19,57982 

14 

1246 

28 

46,03614 

15 

1331 

10 

4,02006 

86:1: 

85 

85 

16 

1417 

8 

30,50338 

17 

1602 

6 

66,98670 

18 

1587 

5 

23,47002 

85 

85 

86:1c 

19 

1672 

3 

49,95325 

20 

1757 

45 

7,90993 

21 

1843 

43 

34,39327 

85 

85 

22 

1928 

42 

0,87657 

23 

2033 
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TABLE XX. 

Of the Sun's mean motion for days. 


Days. 

Sun 

’s mean motion. 

Days. 

Sun 

’s mean motion. 


s. 

• 


a 

m 


s. 

• 


a 

m 

I 

0 

0 

59 

8 

10 

1000 

8 

25 

36 

9 

33 

2 

0 

1 

58 

16 

20 

2000 

5 

21 

12 

19 

7 

3 

0 

2 

57 

24 

31 

3000 

2 

16 

48 

28 

40 

4 

0 

3 

56 

32 

41 

4000 

11 

12 

24 

38 

14 

5 

0 

4 

55 

40 

51 

5000 

8 

8 

0 

47 

47 

6 

0 

5 

54 

49 

1 

6000 

5 

3 

36 

57 

20 

7 

0 

6 

53 

57 

11 


1 

29 

13 

6 

54 

8 

0 

7 

53 

5 

21 


10 

24 

49 

16 

27 

g 

0 

8 

52 

13 

32 


7 

20 

25 

26 

1 


0 

9 

51 

21 

42 


4 

16 

1 

35 

34 


0 

19 

42 

43 

23 


9 

2 

3 

11 

8 


0 

29 

31 

5 

5 


1 

18 

4 

46 

42 


1 

9 

25 

26 

47 

40000 

6 

4 

6 

22 

16 


1 

19 

16 

48 

29 

50000 

10 

20 

7 

57 

50 

60 

1 

29 

8 

10 

10 

60000 

3 

6 

9 

33 

23 

70 

2 

8 

59 

31 

52 

70000 

7 

22 

11 

8 

57 

80 

a 

13 

50 

53 

34 

80000 

0 

8 

12 

44 

31 

go 

2 

28 

42 

15 

16 

90000 

4 

21 

14 

20 

5 

100 

8 

S 

33 

36 

67 

100000 

9 

10 

15 

65 

39 

200 

6 

17 

7 

13 

65 

200000 

6 

20 

3t 

51 

18 

300 

9 

25 

40 

50 

62 

300000 

4 

0 

47 

46 

57 

im 

1 

4 

14 

27 

49 

400000 

1 

11 

S 

42 

36 

500 

4 

12 

48 

4 

47 

500000 

10 

21 

19 

38 

16 


7 

21 

21 

41 

44 

600000 

8 

1 

35 

33 

55 

Imm 

10 

29 

55 

18 

41 

700000 

5 

11 

51 

29 

34 


2 

8 

28 

55 

39 

800000 

2 

22 

7 

25 

13 

900 

5 

17 

2 

32 

36 

900000 

0 

2 

23 

20 

52 


8 

25 

36 

9 

33 

1000000 

9 

12 

39 

16 

31 


Sun’s Druva 11’ 25° 25' 34' 23'" A. Cali yugam 4399 complete. 


Generally, for all the Tables contained in this collection where a Druva is giren, if you com- 
pute the number of natural or Savan days elapsed from the end of the year for which the Drura 
is giren, and add to its Longitude, the Snn, or Planet’s motion due to the said number of days, you 
will have their mean place in the Hindu Zodiac for the proposed day, at mean midnight under the 
Jleridianof Lanca. 













TABLE XXr. 

Of the mean motion oj the Moon, of her Jpogee, :^ith liijah and Node ; The Bijah being common to both 
the latter ; but as the Node is taken to move in untecedcntia, its Bijah is subtractive. 
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TABLE XXir. 

Of the Sun's Anomalistic Equation. 

JV. B. To find the Argument of this Tuble, subtract the Sun's mean place from that of his 

Apogee for Ike time given. 


Supplement mean Anomaly, 
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TABLE xxirr. 

■Of the Moon's Anomalistic Equatinn. 

B. To find the Argument, subtract the Moon's mean place from that of her Apogee. 


1 Supplement mcaa Anomaly. 

■ ' 1 

+ Os — 

Vb 

-f Is- 

VIIs 

4- iis 

— 

VIIIs 

• 

* 



• 

t 

u 

• 

/ 

// 

• 


// 



0 

0 

0 

0 

0 


32 

0 

4 

22 

SO 

SO 

0 

3 

45 

0 

19 

59 

o 

48 

48 

4 

31 

46 

26 

15 

7 

30 

0 

39 

52 

3 

4 

52 

4 

39 

56 

22 

so 

11 

15 

0 

59 

31 

3 

20 

8 

4 

46 

50 

18 

45 

15 

0 

1 

,13 

54 

3 

34 

so 

4 

52 

32 

15 

0 

1 18 

45 

1 

37 

53 

S 

48 

1 

4 

56 

59 

11 

15 

22 

30 

1 

56 

25 

4 

0 

33 

5 

0 

13 

7 

SO 

20 

15 

2 

11 

29 

4 

12 

3 

5 

2 

9 

3 

45 

SO 

0 

2 

32 

0 

4 

22 

30 

5 

2 

46 

0 

0 

O t 

— 

XIs + Vs 


Xs + IVs 

1 —IX' 

+ III 

• 

/ 





Supplement mean Anomaly. 
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TABLE XXIV, 
Of Mauacanda. 


Solar Equations. Ravi Phald. 

Extracted from Mr. Davis’ Paper on the Astronomical Computations of the ll!ndu<. 

Asiat, Ret, Vol, 11^ page 253. 
Aegomen't, the Sun’s Anomaly. 










































Anomaly, 
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Equation 


of the 

Equation of 

mean to 

(he mean to the 

the true 

true p’ace. 

— 

motion. 


TABLE XXV. 

hunwr Equations. Chandra P'hala. 

Vide Notes preceding Table, 

Argument, the Moos’s Anomaly. 


Equation 
of the 

Equation of mean to 
(he mean to the the true 
true place. motion. 


10 40 
16 — . 
21 19 

26 36 


31 

54 

37 

12 

42 

29 

47 

44 

52 

53 


69 39 
69 3S 


1 

49 

17 1 

1 

54 

3 

1 

53 

3 

2 

3 

47 

2 

8 

IS 


64 50 

64 24 
63 56 

63 •24 

62 53 


36 ' 2 5S 39 

37 I 3 2 54 


39 .3 11 12 

40 3 15 10 


iS 39 55 56 

2 54 1 55 14 

75 54 30 

1 12 63 44 

;5 10 52 58 


3 

19, 

IS 

3 

23 

24 

3 

27 

26 

3 

30 

54 

3 

34 

39 


51 

26 

50 

57 

50 

48 

49 

46 

43 

54 


1 

24 

- 

06 

38 : 

1 

29 

5 

60 

18 j 

1 

34 

9 

65 

57 

1 

39- 

10 

65 

30 

1 

44 

9 

05 

14 


51 3 55 46 

52 5 59 2 

53 4 2 13 

54 4 5 IS 

55 4 8 IS 


4 

46 

24 

4 

4S 

6 

4 

49 

38 

4 

61 

0 

4 

52 

53 



» 

33 

41 

32 

39 

31 

35 

30 

29 

29 

22 

2S 

13 

27 

7 

26 

1 

24 

65 

23 

49 

22 

42 

21 

34 

20 

24 

19 

14 

18 

3 

16 

61 

15 

38 

14 

25 

13 

14 

12 

3 


4 

59 

6 

4 

59 

63 

5 

. — 

27 

5 

1 

8 

5 

1 

40 

5 

2 

3 

5 

2 

20 

5 

2 

36 

5 

2 

44 

5 

2 

4S 
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TABLE XXVI. 


Being the first of (he J’akiam process. 

This Table- si ses fho Drura of the Moon’s true pLice and her true motion, for erery daj In a 
DcvartTui, or 2-18. days. Communicatfd by Andy Sashya Sasfra. 
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Moon 


s. 

0 


10 

20 

4S 

11 

«) 

o 

14 

11 

15 

28 

11 

27 

36 

0 . 

9 

39 

0 

21 

41 

1 

3 

46 

1 

15 

53 

1 

23 

18 

2 

10 

50- 

2 

23 

36 

3 

0 

37 

3 

19 

54 

4 

3 

26 

4 

17 

12 


1 ) • 

3 _ > 
fc. C tc 

o 


5 

1 

IV 

5 

15 

19 

5 

29 

34 

6 

13- 

52 

6 

28 

10 

7 

12 

25 

7 

26 

33 

8 

10 

32 

8 

24 

IS 

9 

7 

50 

9 

21 

7 

10 

4 

8 

10 

16 

54 

10 

29 

26 

11 

11 

46 

11 

23' 

58 

0 

6 

3 

0 

18 

5 

1 

0 

8 

1 

12 

10 

1 

24 

so 

2 

6 

56 

o 

19 

33 

3 

2 

26 

3 

15 

S4 



3 28 B7 

4 12 36 

4 26 27 

5 10 31 

5 24 42 

6 8 69 

6 23 18 

7 7 36 

7 21 4S 


SO ,2 

Q Moon’s P'ftilj <=♦ I c 


8 5 62 

8 19 46 

9 3 26 

9 16 51 

10 0 1 


10 12 55 

10 25 34 

11 8 I 

11 20 17 

0 2 25 


0 11 29 

0 26 31 

1 8 36 

1 20 46 

2 3 5 






175 

4 

21 

49 

825 

176 

5 

6 

43 

837 

177 

5 

19 

53 

847 

178 

6 

4 

8 

855 

179 

6 

18 

27 

859 

130 

7 

2 

45 

858 

ISl 

7 

17 

0 

855 

182 

8 

1 

10 

860 

183 

8 

15 

9 

831 

184 

8 

28 

67 

828 

185 

9 

12 

SO 

813 

186 

9 

25 

49 

799 

187 

10 

8 

52 

783 

188 

10 

21 

39 

767 

189 

11 

4 

13 

754 

190 

It 

10 

34 

741 

191 

11 

28 

46 

732 

192 

0 

10 

52 

726 

193 

0 

22 

65 

723 

194 

1 

4 

58 

723 

195 

1 

17 

4 

726 

196 

1 

29 

IS 

734 

197 

2 

11 

42 

744 

198 

a 

24 

18 

756 

199 

3 

7 

9 

771 

200 

3 

20 

15 

786 

201 

4 

3 

37 

802 

202 

4 

17 

14 

817 

203 

5 

1 

5 

831 


■R 

«s 

Moon 

’sP'/ij/.t 


s. 

• 


204 

5 

15 

7 

205 

5 

29 

17 

206 

6 

13 

34 

207 

6 

27 

53 

208 

7 

12 

11 

209 

7 

26 

24 

210 

8 

10 

29 

211 

8 

24 

23 

212 

9 

8 

5 

213 

9 

21 

32 

214 

10 

4 

44 

215 

10 

17 

40 

210 

11 

0 

21 

217 

11 

12 

49 

218 

11 

25 

6 

219 

0 

7 

14 

220 

0 

19 

18 

221 

1 

1 

20 


1 

13 

25 

223 

1 

25 

34 

224 

2 

7 

62 

225 

2 

20 

ill 

226 

3 

3 

4 

227 

3 

16 

2 

228 

3 

29 

15 

229 

4 

12 

43 

230 

4 

26 

27 

231 

5 

10 

22 

232 

6 

21 

29 

233 

6 

8 

42 

234 

6 

23 

0 

236 

7 

7 

19 

236 

7 

21 

36 

237 

8 

6 

46 

233 

8 

19 

46 

239 

9 

3 

35 

240 

9 

17 

11 

241 

10 

0 

31 

242 

10 

13 

35 

243 

10 

26 

25 

244 

11 

9 

0 

245 

11 

21 

22 

246 

0 

3 

35 

247 

0 

15 

41 

248 

0 

27 

44 
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TABLE XXVir, Part 1. 

Being the second used in the Vakiam, or Solar process, and called hy the Tamul Astronomers 
the Yoghiadi Talle, SfC, 


1 

Solar months. 

Dates. 

Equati- 
on for 8 
days in 
calas. 

1 

1 

Solar months, 

. 

Dates. 

Equati. 
on forS 
days in 
calas. 


1 

Ciiaitram. 

1 

■n 

0 

7 

Arpesi. 

1 

1 

6 

r 

' 

9 

Bn 



+ 

9 

2 



or 

17 

KB 



or 

17 

3 



Vaisa''cha. 

25 

li 

1 


Cartica. 

25 

5 


2 

Vyatsei. 

1 

19 

III 

8 

Carfiga. 

1 

6 

7 


— 

9 

21 

Hi 

ni 

+ 

9 

8 



or 

17 

22 



or 

17 

9 



Jaislu'a. 

25 

24 

■ 


Margasiras. 

25 

10 


3 

A'uni. 

1 

24 

2 

9 

Margali. 

1 

10 

8 

n 

— 

9 

25 



+ 

& 

11 



or 

17 

25 



or 


H 



A'.shad’ha. 

25 

24 



Paushia. 


11 


4 

Audi. 

1 

24 

3 

10 

'Jye. 

1 

11 

9 

53 



9 

23 


Vf 

+ 

9 

9 



or 

17 

22 



or 

17 

8 



^Srarana. 

25 

21 



Magha. 

25 



f> 

Auvani. 

1 

19 

4 

11 

Maussi. 

1 


10 

SI 


0 

17 


XX 

+ 

9 


1 


or 

17 

15 



or 

17 

2 



Bha'dra. 

25 

13 



Phalguna. 

25 



c 

Paratasi. 

1 

11 

^ 1 

12 

Poongoiii. 

1 

2 

11 

1? 

— ■ 

9 

8 

1 

H 



9 

4 



or 

17 

6 

j 


or 

17 

7 



Aswina. 

25 

3 

1 


Cliilra. 

25 

10 



Hozo to find by this Table the Equation due to any proposed driy, 

10 Conrert the numbtr of months and dajs elapsed since the origin Chaifrairij the former Int» 
thtir respective signs, the latterinto degree*. 

So If the month began ia the day (after Sun rise) dedart the guddlas as calas, which are want, 
ing to complete the day on which the monfli began, v.hafever be the date in the said month for 
which you woik. Ana if it commenced during the night, add the same. Or if during day time 
subtract 1 degree ; and add the complement of initial root to GO guddias converted into calas. 

So To .find the Equation for one day. Divide the Equation given in the Table by 8 ; and either 
add or subtract the quotient, as the given month may require. That is, add from the beginning of 
Arpesi to the end of Maussi ; and subtract from the beginning of Prongoni to the end of Paratasi. 
Multiply the Equation for one day by the number of days yon require in the interval of 8 days ; 
f! e product is the Equation rr qoirf d. The ca'as registered in the 4th column, are the sum of the 
Equations for 3 day s given in adoance. Thus 1 1 calas found opposite to 1st Chaifram, shew that 
on the 8th day of that month, n calas will be due. 
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TABLR XXVII, Pabtt 2. 

Confaiii’ng the Jr^-irnenh of the Sun's Anomalistic Equation for the first da^ <f ceerq/ month 
in the i/ear ; unit for f riding the same^ add his true diurnal motion for every day in each 
month by Table XXII or XXIE. 


Si: 

■tis. 


1 


O 











Tamul 

Bengal 

^ 'A 






O’s 



t 


tiamtSj 

names. 

il Xi 

Place 

of Ihe Sun on 

the 1st of each 

Eclua. 

i0’s true diurnal ir.ot’on 



G. 

Solar 

Solar 


month, rfcljitiv^ly to his Apogee or 

tion. 

■4 than his mean, oi 


c 


montbs. 

mouths. 

6t< 

j 


Perigee. 

4: 

59' S\ 

1 

12 

r 

Chaitrani 

Viilsa'cha 


s. 

2 

• 

17 

t 

17 

A 

SO. 

Supplement of 

+ 


2 

1 

a 

Vyassei 

Jaibh'fa 

IV 

1 

17 

17 

20 C 

Aiiomalv to 

+ 

— 

3 

2 

n 

Auni 

A'aha'u’ha 


0 

17 

17 

20 > 

3d0‘ 


— 18th Minimum. 

4 

3 

s 

Audi 

Sravana 


0 

12 

42 

40 y 


— 

_ 

5 

4 

0. 

Auvaiii 

Bha'dra 

I 

1 

12 

42 

40 f 

Anomaly. 

— 

— 

C 

5 


Paratasi 

Asw ina 


2 

12 

42 

40) 


— 

2^ 18th 1st Alean, 

7 

6 

its 

Arpesi 

Cartica 


O 

17 

17 

20;) 

Distance from 

— 

+ 

8 

7 

ni 

Cartiga 

MiirgaslAis 

II 

1 

17 

17 

20 f 

Perigee. 

— 

4- 

0 

8 

t 

Margali 

Paushia 


0 

17 

17 

20) 

— 


-f- ISth Maximum. 

10 

e 

Vf 

T) c 

Magha 


0 

12 

42 

40) 

Distance from 

4- 

+ 

n 

10 

iVW 

Maussi 

Phalguna 

III 

1 

12 

42 

40 C 

Perigee, 

+ 

4* 

12 

11 

K 

Pootigoui 

Chitra 


2 

12 

•12 

40) 

+ 

+ 

+ 18th 2d Mean. 


Explanation anti use of the Id Part, , 

Tills seccrif] part oi Table XXVII was constructed for the purpose of finding the Sun’s Ano= 
Ttialistic Kquation, his true diurnal motion, bis Area P.hagiibala, and that of the Moon, for any 
day in the year ; which the first only supplies in part. 

The quantities registered in the 6th column are the Arguments of the Sun’s Equation for the 
first day of erery mouth, to be used either avith Table XXII (of Vavilala Cuchinna) or XXIV 
(of Maracanda). 

The positive and negative Signs proper to the Equation sought, are lo be taken as given in the 
6th column and not as in the Tables referred to, observing that they pass from + to — on or near 
the 13th of Auni ; and from to + about the 18th Margali, for the reasons given in the second 
Part of the Key to the Siddhanta Chandra Mana; Article 2, page 127. (*) 


S. • ' " 

(’) E. G. Take Argument 1st Auvani - I 12 42 40 Anomaly. 

" I cw 


Supplement Anomaly *11 

17 

17 

20 Argnnicnt Table XXII. 

Equation FubtractWe, 

Do. 1st Maussi - 1 12 -42 40 dist. from Perisee 4* 

Add 6 

Anomaiy — 1 

12 

12 

42 

40 

Supplrment Anomaly . 4 

17 

17 

20 ATgumcnt XXII, 


Equation additive. 
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For obtaining (be Sun’s Equation and diurnal motion on the intermediate days of each month, 
his mean motion for days (as given in Table XX) is to be applied + to the Argument of the first 
day as it goes on increasing or decreasing in that particular Quadrant of Anomaly, 

The positive and negative Signs registered in the 7th column, indicate vshether the Sun’s true be 
greater or less thin his mean diurnal motion, or 59' 8". And the Equation referring thereto ia 
Tables XXfi or XXIV (to be obtained by the same Argument) are to be used accordingly, 
without any regard to the Signs exhibited in those Tables. 

The whole of the second part of Table XXVII is computed for the beginning of the 494l5t 
Solar year of the Cali yug (11th April A. D. 1839) when the Sun’s Apogee, according to Hindu 
theory, will lie in 2’ 17“ 17' 20'' from the beginning of the Solar Sydereal Zodiac ; but it may 
be adapted to any' position of the Sun’s Apsis, as follows; 

As the Apogee is supposed to move at the rate of 1' in 517 years, its distance from the first 
point in Mesha Y will be 2' 17’ 17' 20' -j- 1' in the year 4940 -{- 517 complete, for the same 
reason that it was 2' 17’ 17' 20'' — 1' ia the year 49 10 — 517, 7hat and all other Arguments 
are therefore to be rectified on the same scale by a rule of proportion. 

But as in the 6th column, the Q’s place is given rtdativedy to his Apogee and Perigee, the incre. 
ment so obtained is to be added in the 4tii and 2d ; and subtracted in the 1st and 3d Quadrants of 
Anomaly, and the contrary if it be a decrement, or for anterior times. 

Example, 

Let the Sim’s Equation, true diurnal motion, and Area Bhagabala, as well as that of the Moon, 
lie required for the 15th Chaitram complete of the 4941st year of the Cali yug eurrenf. 

5. ’ ' * 

Argument of Equation, Ist Chaitram, Table XXVIf, part 2 - 2 17 17 20 
Subtract Q’s mean motion for 15 days, Table XX - — 14 47 3 

Manda Kendra, 15th Chaitram . . • 22 30 17 

or 62 30 17 

•with which Argument, referring to Maracanda’s Table (XXIV) we find the Sun’s Anomalistic 
Equation 1' 56' 4', which is positive on account of the sign -f- in the 6th column of the present Ta- 

I* 5S' 4" 

ble, and according to the well known precept the Solar Area Bhagabala will be — ::: -j- 19* 

and the Lunar - ^ — ~ -f- 4' 17'', 

The Equation of the Sun’s true to mean motion, answering to the same Argument in the same 

Table, is----.- - — ' 59* 

G’s mean motion • - - - - 59 8 

Sun’s true diurual motion, 15th Chaitram . , 68 9 

N. B It is to be understood, however, that both parts of Table XXVII only give approaima. 

tions, with which the Taraul Astronomers are contented. 
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TABLE XXVIII. 


Of the Sun's true motion for 5Q& Jaj/s, (id of the FaUain). Communicated l>y R. Judy 
SasJiya Ih'uhmini, 


r 

Vaisacha 

or 

Chaitram. 

_t5_ 

Jaish'ta 

or 

V^assti. 

n 

A'lhdd’ha 

or 

A uni. 

s 

Sraiuna 

or 

Audi, 

a 

Dha'dra 

or 

All van!. 

Aswina 

or 

Paratasi. j 

1 

' D. 

Tr. motion. 

D. 

Tr. motion. 

D. 

Tr. motion 

D. 

Tr. motion. 

D. 

Tr. motion. 

D. 

Tr. motion 


/ 

H 


t 

// 


/ 

// 


/ 

n 


✓ 

a 


/ 

4r 

1 

58 

40 

1 

57 

33 

1 

56 

59 

1 

56 

55 

1 

57 

27 

1 

53 

26 

2 

58 

S8 

2 

57 

36 

2 

56 

53 

c 

56 

56 

2 

57 

29 

c 

58 

£8 

3 

53 

36 

3 

57 

35 

3 

56 

67 

3 

56 

67 

s 

57 

31 

3 

53 

30 

4 

58 

31 

4 

57 

34 

4 

50 

56 

4 

56 

S3 

4 

57 

33 

4 

53 

32 

5 

58 

31 

5 

57 

32 

5 

56 

55 

5 

56 

59 

' fe 

57 

35 

5 

53 

31 

6 

58 

23 

e 

57 

31 

0 

50 

51 

G 

57 

0 

e 

57 

35 

0 

53 

36 

7 

53 

25 

7 

57 

29 

7 

56 

51 

7 

57 

1 

7 

57 

33 

7 

58 

S3 

8 

53 

23 

s 

57 

27 

s 

56 

53 

s 

57 

2 

s 

57 

39 

fc 

53 

40 

9 

58 

21 

9 

57 

25 

9 

56 

53 

C. 

67 

3 


67 

41 

9 

68 

42 

10 

58 

19 

10 

57 

24 

lO 

56 

52 

10 

57 

4 

10 

57 

43 

10 

53 

44 

11 

58 

17 


57 

22 

11 

56 

52 

11 

57 

5 

11 

57 

45 

1] 

58 

46 

12 

58 

15 

12 

57 

21 

12 

56 

52 

12 

57 

6 

1-2 

57 

46 

12 

58 

48 

,13 

53 

12 

is- 

57 

20 

13 

56 

52 

13 

57 

7 

13 

57 

48 

IS 

53 

50 


58 

10 

14 

57 

19 

14 

56 

51 

14 

57 

8 

14 

57 

50 

u 

53 

53 

IS 

53 

8 

16 

57 

17 

15 

60 

51 

15 

57 

9 

15 

57 

52 

15 

53 

58 

If. 

53 

7 

16 

57 

16 

16 

56 

51 

16 

57 

10 

16 

57 

51 

16 

53 

59 

17 

53 

5 

17 

57 

15 

17 

56 

50 

17 

57 

11 

17 

57 

56 

1? 

59 

2 

IS 

53 

3 

18 

57 

13 

18 

66 

50 

IS 

57 

12 

IS 

57 

58 

18 

59 

5 








Minimum. 








Mean. 

19 

58 

1 

19 

57 

12 

19 

5(5 

50 

19 

57 

13 

19 

58 

0 

19 

69 

8 

20 

57 

S3 

20 

57 

1) 

:o 

so 

SO 

20 

57 

14 

20 

53 

2 

■Id 

59 

11 

21 

57 

56 

21 

67 

10 

tl 

66 

50 

21 

.57 

15 

21 

58 

1 

21 

69 

1 1 

22 

57 

54 

2: 

57 

9 


56 

50 


57 

16 

22 

53 

6 

c.'H 

59 

17 

23 

57 

52 

23 

57 

7 


56 

51 

23 

57 

17 

23 

53 

8 

2>'' 

50 

20 

2 J 

57 

50 

24 

57 

6 

24 

56 

51 

24 

57 

13 

24 

53 

10 

24 

59 

23 

-It 

57 

48 

25 

57 

4 

2^ 

56 

51 

25 

57 

19 

25 

53 

12 

25 

59 

26 

2h 

57 

46 

26 

57 

3 

26 

56 

52 

26 

57 

20 

26 

58 

1 1 

20 

59 

29 

27 

57 

45 

27 

67 

2 

27 

56 

52 

27 

57 

21 

27 

53 

16 

27 

59 

32- 

2S 

67 

43 

O- 

57 

1 

2S 

55 

52 

2S 

57 

22 

23 

58 

18 

2S 

59 

S5 

tP 

57 

41 

2! 

57 

0 

>( 

56 

53 


57 

23 

29 

58 

20 

29 

59 

38 

30 

57 

39 

30 

56 

59 

3(. 

50 

54 

,0 

57 

21 

3 (- 

53 

22 

30 

59 

40 

31 

57 

38 

31 

56 

59 

31 

56 

54 

31 

57 

25 

31 

63 

24 

31 

59 

42" 







32 

56 

55 



i 








This Table answers for the beginning of the year 4924 of the Cali yug (A. D. 1822) whi’O 
the jjlacR of the Sun’s Apogee in the Hindu Zodiac was 2’ 17° 17' 18* and its Tropical Longitude 
(or Ravi Sajjanit) S’ 7* 7' 43*. As the Sun’s Apogee is supposed to more only at the rate of 1' 
in 517 ^tars, the Peninsula Astronomers coaceire that it answers sufficiently TteU for many cen- 
turies past and to come, for computing the Kaleudar, 
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Cdrti|ja 

or 

Arppsi. 


ni 

Ma'rj.'i 

or 

Carti 

si'ras 

t 

Paushia 

or 

Martrali. 

1 ^ 

W 

Ala gha 
or 

Tyo. 

P'ha'lguna 

or 

Maussi. 

1 

Ciiitra 

or 

Poongoni. 

D, 

iTr. motion. 
1 

D. 

Tr. motion 

Id. 

1 

I'r. motion 

i>. 

I'fr. 

motion 

D. 

(Tr. motion 

> 

Tr. 

motion. 


$ 

U 


/ 

u 


/ 

it 
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TABLE XXIX. 

For fading the Epochs of mean IntercalaHons of huni.solur months from the year 0 of the Cal! pug, to anp other time. 
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TABLE XXX. 

Trigonometrical Table, to Radius 3438'. 


Signs. 

X. 

c 

O' or VP- 

Vi 

-c 

_c 

P or VII. 

t/1 

"5 

IP or VlII. 

Signs. 

Degrees. 

u 

^incs 

Cosines 

V. sines. 


Sines 

Cosines 

V. sines. 


Sines 

Cosines 

V. sines. 

Deg. 

« / 


/ 

/ 

/ 


' 

/ 

# 


t 

t 

$ 

° ' 

0 0 

0 

000 

3438 

G 

8 

1719 

2978 

460 

16 

2978 

1719 

1719 

.30 f 

3 45 

1 

225 

3431 

7 

9 

1910 

2359 

579 

17 


1520 

191S 

Z-, 1 . 1 

7 30 

0 

4 I'J 

3109 

29 

10 

2093 

2728 

710 

18 

3177 

IJi:- 

2123 

22 3 

11 15 


671 

3372 

66 

11 

>iC7 

2585 

853 

19 

3256 

1 K , 

2333 

18 4-:' 

15 0 

4 

890 

3321 

117 

12 

2431 

2431 

1007 

20 

l3321 

890 

254S 

i ,i (>' 

18 45 

.0 

1105 

3256 

182 

13 

2585 

2267 

1171 

21 

.3372 

671 

2767 

il loj 

22 30 

0 

1315 

3177 

261 

14 

2728 

209.3 

1345 

<>o 

3409 

419 

2989 

7 30 ! 

26 15 

7 

1520 

3004 

354 

15 

2859 

1910 

1528 

23 

3431 

22.5 

3213 

3 45 

30 0 

8 

1719 

2978 

460 

16 

2978 

1719 

1719 

24 

iS’433 

k 

000 

.S43S 

0 0 


i 

Sines 

Cosines 

V. sines. 

C/3 

rs 

0 

Sines 

Cosines 

V. sines. 

cr. 

Sines'Cosines 

V. sines. 

Deg. 


\l 


XP or 

V. 


X’ or IV. 

u 

C/ 


IX* or 

III. 

Signs. 


Besides Ihe tnctliod by continual bissection of an Arc of 30°, and extracting the square root, 
those xvho undertake to expound the Surriah Siddliauta liate another Rule for computing the ccui» 
mon Table of Sines, 


The Prathama Jiva, or Sinoof the Ist Pinda is supposed equal to th'^ Arc itsc If '; or 5iue of 3’ !£'' 
~2'25'', the Radius or Sine of 90° being 3438', and the Cosine of the 1st Pinda, or Cosine 3 45'- 

=: V 3438- — ‘it s'- =3431. 


If A — B ; A, and A-f-B be three A^rcs, whose common difference B=3' 45'. Then the Rule for 
computing the Table of Sines may be expressed in Algebraical characters as follows : Sine A + B 

=2 Sine — = — SineAB. Thus let A — B=3’ 45' or .\+Br:7° 30'. Then Sine 7° SO'ass 

aiiir B ' 

2X225 — I”' _ Sine 0°=450' _ 1=449. Next let A=7° 30', B=3° 45', + B=ir 15' ; 

Then Sine 11” 15'==2x449' _ — 225'=S98' — 2' — 225'=671'. And so on of the whole 

Quadrant. 


To see the reason of this Rule more clearly, suppose again AzrB ; then Sine 2 B=Sine iV -{- B 
=2 Sine B — — Sine 0°=2 Sino B — 1 ; and if A be now any Arc whatever, then Sine 

Slue B y j ■) 

A + B = 2 Sine A — — — Sine A — B, give* Sine 4- B 4- Sine A — B =2 Sine 

‘ blue ° ' 


, ■ Sine A . oqine B- 

A — .-r rr = Sine A X 


Sine B 

2 Sine A X Cosine B. 


sine B 


1 r- . 2 Sine B , 

- = Sine A X — Ssme A X 


2 Sine B X Cujine T5 
Sine B 
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Wlun the Sines of all the FIn.Tas have boon cornp'jtedj the VerscJ Sines arc easily found by sub. 
trading the Sine of the complemeut from the Radius. 

'W hen Sines and Cosines only are required, the Indian Rules of Trigonometry appear very seldom 
to ditfcr from those used by Europeans. TSul for solving those cases wherein Europeans make use 
of Tangents, the Indian Ruie must iieccssaiilv he diHerent, at least in apprarance. 

le Let ABC be a piano Tiiangle, right angled at C, 
having an oblique angle at A, and one dde glsen, to 
hud the other aide, the common Rule is cqni'.ulent to 
this pn poition. 



Coaine A : Sine A :: AC : CB or Sine A : Cosine A CD : AC. 

2o If the hypothenuse he required from the same data, (he Indian rule Is equivaient to 
Cosine A : Radius :: AC : AI5 or Sine A : Radius :: BC ; AB. 

30 If the sidis be given, to find the oblique angle.'-, they first find the hypotheiiuse. 

•AB = y AC^ BC", and then AB : R-idias :: OC : Sine A or AB: Radius AC : Co.sine A. 

4'> If the hypothenuse and a side be given, to find the other side they use 00 = ^ AB"’ — AC-^. 

50 As every oblique angled triangle is equal to the sum or dilfeience of two right angled ti'ian. 
gles, a proposition well known to the Hindus, it may be infern'd that th-'v know how to a[)ply 
Trigonometry to the resolution of oblique r.ngled plane tiiangles; but of this 1 have met lio 
example. 

There is in the Fi ench E; Iieraerides (Connci'isance des Terns) for 1308, a curious paper on the 
Ti rdu Table of 'lint'.s by .\Ir. Delambre, to which I refer the reader (p. 417). He observes that 
it ill computing the J'iiuli" the Hindu (livi.sor -rl-j- be used and the Radius at b l-US', only the three 
f r=t would be coerfct, after which file error would increase rapidly. But ii be eniploy'cd, 

•■nd Radius 34J7. 1 be substituted to the fouiv r, then the Hindu results -would come (with a fewr 
un.l tillling exceptions) the same as e.xhibited in the preceding Table and as would result from hii 
iorm'jla. 


A v^l.Siae k = — 4 Fine == f A \ Sine A = — Cliord - X A A X Sine A. (*) 

(V ido Decimal Tables, page 43.) 

Mr. D. has rccompu-f'd the Hindu Trigoiiometiical Table oil the piinelple that he proposes, 
and the only- seu^ibla differences fell on 


which dilTerenci'S. 




llin-tn 

French j 



I'lir.unl.i 

Fiir:»Mil.». 

00 

ef> 

•j 

1315 

13i5.50 

1 ZO 

l.j 

J520 

1520,59 

1 00 

0 

51973 

£977,47 

‘ 07 

30 ! 

3177 

3176,30 


To Radius 3437',!. 


ho observes, are so trifling, that tiiey do not affect his proposition. 


D) A A being equal to 3’ lo--. 
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Therfolljvviiij Problem? of Hindu Spherical Trigonometry will illustrate the Tarlous cases of 
Gnomonics g'ntii in Part I, Article 8, page 90 and following of the 2d IMemoir. 

A. The modem ru'es make it appear that the people of India at some former period were well 
acquainted with the theory of Spherical Trigonometrjj if they be not acquainted with it at present, 
lo Let A B C be a Spherical Triangle, right angled at C, having an oblique angle at A j 
and a side BC given. To find the other side AC. 

Olio of tiieir ru'es is equivalent to ihcoe propoi lions. 


First. Sine A : Sine BC :: 11 ^ 

c- « r. X Si- p RC 

US : Sine A.B = sr7"\ — i =’"'■* \ 

Secoudlv. Cosine BC : Co■^ine \ n. 

A : ; Sine A B : Sine A C = C 

Ca-^X'^'iip AR_It.a.XC.)*. AX^iiv’Br 

Cojiiie BC Siiio AX t-os. Be. A^ 

This answers to the Luropean method: for Cot. A = " ^ 1 and Tang. BC = 

Ridiiis X Si'ie BC __ ^ Unci UwX Cosine AX'i'p BC Ci, T.an?. AXTi.iip- Rf; 

C.iMiik* lA' bmeA X liadiu. 5 WlJicIl 

agrees with N^apitr’s Rule. 

Another Rule amounts to tluae proportions, viz. 

First. Sine A ; Cosine A :: Sine BC ; Sine Z = 9"""’*! ^ 

Sine A ’ 

c T, T1 1. p. — , Raitiu'XS'oe Z RainniX Cuore A X ‘^i' pRC 

Secondly. Cosine BC : Radius Siue Z ; Sine AC == — = r- 

V Cnai.ieBC Sine A X Coaii.e BC 


tlie same as Iiefore. 


Wlion BC is a small Arc, and of course Cosine BC = Radius nearlv, the second proportion 


is omitted : and Sine AC taken ecual to Siuo Z = ^ ^ ^ conformably to the rule in 

bine A 

Plane Trigonometry. 

go If the hvpolhtti'jce and a side bo given, to find the other side, they proceed as follows; 
First. \/ Sine " AB — Mue BC = Sine Z. Secondly. Cosine BC ; Radius Sine Z ; Sine 


conformably to the rule in 


AC = 


nr.'l;! s X Ssiie 7 , IvB.’ius 


Cit-'ii.c iiC Cosine BC 


~ % V 5ine ‘ AB — »iiie - BC. 


This is a correct value of Sine AC ; for S. ^ AB — S. - BC = Cosine = BC — Cobino - AB ; 

and 8;ne - AC = Railius ’ — Cosine ^ AC : so (hat Radius - — Cosine - AC = — . 

Coiine ^ BC 

X Cosine'- BC”~CosTie ' AB or Cosine = BC Radius ® X Cosine = BC — Cosine - AC X 
Cosine - BC = Radius - X Cosine - BC — Radius - X Cosine - AB, that is Cosine ^ AC x 
Cosine - BC — Radius - X Cosine ' AD ; and Cosine AC X Cosine BC =. Radius X Cosine AB 
conformably to Napier's rule. 

When BC is a small Arc, and Radius — Cosine BC nearly, (hey omit the second part of the 
operation, and suppose Sine AC = Sine - AB — Sine - BC, 
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Let ABD be an oblique angled spherical Triangle, in Mhich tvo sides AB and AD, and 
the included angle A are given ; (o find the third side BD. The method is as follows : 

First. Sine AB : Cosine AB :: Cosine AD : Sine W — ^ ^ ^ Cosine AD 

Secondly. Sine AD : Sine W :: Radius : Sine X ~ 

Thirdly. Cosine A Sine X rr Sine Y 


sine Alt 

R.Tliiis*>< Sine W Rad.XCrf. ABX Cos. AO 


hiiie AD 


Sine .M5X Sine AD 


Cos. .\X Sine ABVSine AD+Rnd. X Co=. A BXCos. AD 
~ Sine AB XsTne AD. 


Fourthly. Radius ; Sine Y :: Sine AD : Sine Z = 


Sipo y X Sine AD 


Jl.*UlUS ““ 

Cosine A X Sice ABX Sine AD 4- Usd’asX Cosine ABXCosine AD 


Fifthly. Radius ; Sine Z :: Sine AB : Cosine BD — 


Sitip Z X A B 


Hri.a jj 

Cosine A X Sine A P. X Sins AD -j- B.id nsy, Coiine AR X Cosine AO 


Raaius 

This is a correct value of Cosine BD ; but sometimes they bring out the same result in anotlui 
maimer, as follows :• 

First. Find as before Sine AV = 

Sine A It 

Secondly. Find also Sine X = ^ X ‘ n 

Sine AB X Sine AD 

Thirdly, Radius + Sine X == X AB X sine AD 4- Ri lins-y Cosin., am v r-in.' ad 

Sine AH X Sine AD * 

l ourthly. Sine Z _ Vers. Sine A = Sine Q — Radius + Cosine A = Sine Y = 

_ C oRhie A XSiiie AB y Sine A D 4- Railinn X Co,iue A B X Cosine AD 
.•sine ABX Sine .AD 

Lastly. Slue Z, and Cosine BD, arc to be found as in the former method. 

4o AVhou the three sides of a Spherical Triangle are given, to find an angle A, the foregoing 
operations are reversed, as follows : 

First. Sine AB : Cosine BD Radius : Sine Z = 

blue AB 

Secondly. Sine AD ; Sine Z :: Radius : Sine Y = I—' ^ = Radius ^ x Cosine BD 

SiiicAD Sine ABX Sine A D- 

Thirdly. Sine AB : Cosine AB :: Cosine AD ; Sine W ^ ^ 

Sine ABX Sine AD 

Lourtldy. Sine AD : Sine W :: Radius : Sine X = ^4 -XSineW 

Sine AD 

Liftnlj. Coiiuc A = Sine Y Sine X=; ^ X Coiine BD — Rnd. Cosine ABX Cosine AD 

Sine Alt X Sine AD 

j, ^ Cosine A thus found is correct, and leaves scarcely any reason to doubt of tlic 
^ possessed of proper rules for solving all the other cases of Tri<ponometry. 

'-VO not hUhertomet with thorn. 

. ^ ° "-’”'''^“'5 >vill he found suificicnt to demonstrate every case of Hindu Gnomo- 

as resolved iu the spmnii at • • 

lut second ;Mfemoir of this work. 
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A SET OF TABLES 


For facilltaling Ihe resolution of Astronomical and Gnomonic Problems, according to 
the theories delkered in the second Memoir. 


TABLE XXXr. 

Fi.r converting parts of the Equator into Indian time and vice versa. 



Degrees 

into Time. 


1 

ime into D 

'grees 




• 

/ 

a 

G. Y. 

T. P. 

P. S. 

• 

a 

G. Y. 

T. P. j 

P. S. 

1 

Vigud. 

Paras. 

Suras- 

A / 

/ a 

a m 

1 

Vig. 

Par 

Sur. 

) 

o 

t 

a 

G uddias. 

1 

Sfi 

rt 

a 

o 

• 

1 

0 10 

10 

1 40 j 

1. 

0 6 

10 ' 

1 

1 

1 

6 

10 

60 

2 

0 20 

20 

3 20 

2 

0 12 

20 . 

2 

2 

12 

20 

120 

3 

0 30 

30 

5 0 

3 

0 18 

30 i 

3 

3 

IS 

30 

180 

4 

0 40 

40 

6 40 

4 

O 24 

40 

4 

4 

24 

40 

240 

S 

0 50 

60 

8 20 

5 

0 30 

50 * 

3 

5 

30 

50 


6 

0 60 

60 

10 0 

6 

0 36 

60 : 

6 

6 

36 . 

60 . 

360 ' 

7 

1 10 

120 

20 0 

7 

0 42 

f 


7 

42 



8 

1 20 

180 

30 0 

8 

0 48 

j 



43 



9 

1 30 

240 

40 0 

9 

0 54 

i 


9 . 

54 


‘ 

10 . 

1 40 

300 

50 0 

10 

1 0 

' 


10 

60 


t 



300 

60 0 







i 

! 


TABLE XXXII. 


S'hsicing the Sun's Declination, Right Ascension and Amplitude, zchen his Longitude is I, If- 
and III Signs ; zchich quantities are constant, and upplicuile to all places. 


Signs. 

Sun’s Longitude. 

Sines. 

1 Sun’s 
Declination. 

Sines. 

Lagna. 

Agra. 

Sines, j 

I 

Yekajya or Sine of 30’ 

/ 

1719 

« / 

11 43 

§ 

693 

n 

n 

t 

716 

II 

Duojaya do. of 60 

2978 

20 38 

1 

1211 

■M 


1243 

HI 

Trijaya do. of 90 

3433 

o 

o 

1397 

■M 


1434 ' 


The Chara Cumda, aad Ullagna, are to be calculated for the sj^cific place computed for. 
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TABLE XXXIir. 

MxMhiting the ZiatUudes and Longitudes of certain principal places in India, referred to the 
Rec'ha or Meridian of Lanca, such as found in some of the Indian Ephemerides anntxedjo 
the Solar and Luni. solar Patras, or Kalendars j the circumference of the Equatorial Circle 
being ziz 5059,3 ^ojanas. 


Names of Places. 

Latitudes or 
Aesha Bagahs. 

Long 

In Degrees. 

itude 

or Di'sentara. 

In Time, 

In 

Yojanas. 

1 


0 

/ 

H 

. 


















R. 

V. 

P. 

s. 


Uelhi 

• 

27 

35 

ON 

1 

16 

8 

E 

+ 0 

13 

0 

0 

17 

Benares 

- 

25 

33 

0 

4 

37 

0 

E 

0 

46 

10 

0 

64 

Oogfin 

- 

23 

11 

30 

0 

0 

0 


0 

0 

0 

0 

0 

Calcutta 

. 

Qcy 

31 

45 

12 

30 

SO 

E 

2 

6 

5 

0 

177 

Canjani 

• 

19 

oo 

0 

9 

17 

0 

E 

1 

33 

0 

0 

130 

Bombay 

- 

18 

46 

40 

3 

15 

0 

\V 

—0 

32 

30 

0 

— 46 

Poona 

• 

IS 

30 

0 

1 

41 

0 

W 

0 

17 

0 

0 

— 24 

Chicacole 

• 

18 

12 

0 

8 

7 

0 

E 

_i_ 1 

22 

0 

0 

114 

Vizagapatam 

• 

17 

42 

0 

7 

32 

46 

E 

1 

15 

27 

30 

106 

j Hytl^^rabad (Golconda) • 

17 

26 

51 

2 

53 

45 

E 

0 

29 

47 

30 

42 

1 Ana^oondy 

. 

16 

30 

0 

0 

0 

0 


0 

0 

0 

0 

0 

B^nda near Masulipatam 

16 

15 

0 

5 

19 

45 

F. 

0 

5.3 

17 

30 

75 

Caiastii 


13 

58 

0 

4 

8 

0 

F, 

0 

41 

0 

0 

63 

Madras 


13 

4 

12 

4 

35 

45 

1', 

0 

45 

57 

0 

Co 

Bangalore 


12 

50 

49 

1 

4‘t 

IH 

y 

0 

17 

3 

0 

24 

Mangalore 


12 

51 

38 

1 

0 

12 

W 

— 0 

10 

2 

0 

— 14 

Conjevaram 


12 

51 

0 

3 

59 

0 

F, 

+-0 

40 

0 

0 ^ 

56 

Seringapatam 


12 

32 

0 

0 

58 

45 

K 

D 

9 

47 

30 

14 

Pondicherry 

• 

11 

55 

55 

4 

0 

3.5 


0 

40 

6 

30 

53 

Tanjore 

- 

10 

47 

0 

3 

18 

9 

E 

0 

33 

1 

30 

47 

1 rivaiore 

- 

10 

44 

0 

3 

32 

68 

E 

0 

35 

29 

41 

49 

M ulura 


9 

51 

0 

2 

25 

0 

E 

0 

24 

0 

0 

31 

Ramissuram 


9 

18 

7 

3 

23 

60 

F, 

0 

34 

48 

45 

49 

Anaiitachyam 

(Travancore) 

8 

26 

0 

1 

22 

0 

1': 

0 

1 1 

0 

0 

19 


To have the Longitude of any place expressed in yrjanas, say, as 3G0% (o 5059,3, so the given 
Longitude in dejrcfS, to the distance from the first Meridian counted on the Equator, in yojaras. 

N. B. — For 6ne computations the parts of yojanas either in sexagesimals or decimals must be 
accounted for. 


Example I. 

The Longitude of Benares in degrees being 4’ 37', Say 360* ; 5059,3 4' 37' : — 

*= 64,88 yojanas. 

Example II, 

The Longitude of Triralore in degrees being 3* 32' 58*. Say SCO* : 5059,3 :: 3* 32' 58* ; 

S059,3 X 3* 32' 58 * 


= 49,88 yojanas. 
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TABLE XXXI V. 

Exhibidng the Palabah, or Vishama Chaya, the Shacloza of the Gnomon at noon on the dayt ef 
the Equinoxes, and the circumference of the Circle of Longitude called SeTa.desa Paridhi, at 
some of the principal places in India^ — the Equatorial Circle being taken to contain 5059,3 
pojanas. 










Se^a-desa 

Paridhi. 

Circumfer. 









ence of 



Polar 





Circle of 

j" Names of Places. 

Altitude. 

Sines. 

Cosines. 

Palabah. 

Longitude. 

Benares 


25' 

38 

1487',0 

3101', 9 

A. 

5 

T. 

45.1 

4504',7 

Oogein 

- 

23 

12 

1352,3 

3160,7 

5 

8,0 

4651,2 

Calcutta 

• 

22- 

35 

1319,5 

3175,0 

4 

50,9 

4672,1 

Bombay 

- 

IS 

47 

1106,8 

3255,3 

4 

4,7 

4790,4 

Vizagapafam - 


17 

42 

1042,8 

3274,9 

3 

49,2 

4819,3 

Hyderabad 

• 

17 

27 

1030,4 

3278,6 

3 

44,4 

4824,7 

Banda (near Masulipatam) 

16 

15 

961,6 

3299,4 

3 

29.8 

4865,3 

Madras 


13 

4 

776,2 

3347,4 

2 

46,8 

45,5 

4925,9 

Bangalore 


12 

57 

770,2 

3348,9 

2 

4923,2 

Mangalore 


12 

52 

765,4 

3350,1 

W 

44,4 

4929,3 

Seringapatam 


12 

32 

745,9 

3354,6 

2 

40,0 

4936,5 

Pondicherry 


11 

67 

711,3 

3362,7 

2 

32,2 

4948,4 

Tanjore 


10 

47 

643,3 

3376,7 

2 

17,1 

4969,1 

Triralore ■* 

• 

10 

44 

640,4 

3377,1 

2 

15,5 

4969,6 

Ramissnram 

- 

9 

IS 

555,5 

3391,3 

1 

57,9 

4991,3 


By help of thii Table the Lagna, Chara Cumda, and Ullagna of any place therein registered, 
nay be readily computed. 


For finding the difference of Longitude in time under any parallel of Latitude, say : Ai 
circumference of Circle of Longitude at that place, to 60 guddias, (or dandas), so the Longitude 
in yojanas counted on the Equatorial Circle, to the difference of Longitude in time of the place 
computed for. 


Example I. 

For Benares, the Longitude of which is 04,88 yojanas East of Lanca. 
Table IV. 4564,7 : 60' :: 64,88 &c. : — O' 51’ 10'* S*. 


Example II. 


For Triralore, its Longitude in yojanas being 49,88 &c. 


4969,6 ; 60' :: 49,88 itc. 


*0X49,88 Sic. 


= 0 ' 36 ' 8 ' 24 ’. 


4969,6 
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TABLE XXXV. 

SheTiing (he A^ananss, for Secular tjcars, from A, D. 0, to flic Julian year 200C, concurrent 
Kith the year's Cali yitgam 3101, and 5101 ; or 78 years Icforc and 1922 after the birth of 
Salivahanii ; gi'oing at the same time the Stints Ravi Sayaiia or Longitude at the commence, 
ment of each Secular Sydereal year. 


Date ill 
March 

0 . s. 

J ullaii 
SPculai 
years. 

Years ex. 
pi red of 
the .'Era 
Cali yug. 

A} 

anansa. 

I. 

ongi 

tude. 


Table for findin 
1 for ode 

i 

Z ll'.e Ayanansa 
years. 






Second Padah. 



i 









« 

/ 

It 

• 

• 

/ 

ff 

Y. 

f 

a 

T. 

• 

/ 

14 

0 

3101 

—7 

29 

6 

11 

22 

30 

54 

1 

0 

54 

70 

1 

3 

14 

ICO 

3201 

5 

50 

0 

11 

24 

0 

54 

2 

1 

48 

80 

1 

12 

15 

200 

3301 

4 

29 

6 

11 

25 

SO 

54 

S 

2 

42 

j 90 

1 

21 

16 

300 

3401 

2 

59 

6 

11 

27 

0 

64 

4 

3 

36 

1 100 

1 

SO 

17 

400 

3501 

1 

29 

6 

11 

£3 

30 

54 

3 

4 

30 

1 200 

3 

0 

18 

499 

SOOO 

0 

0 

0 

0 

0 

0 

0 

6 

5 

24 

1 300| 4 

30 





Third 

Padah. C 



7 

6 

l5 

4001 0 

0 

18 

500 

3601 

-f-O 

0 

54 





8 

7 

12 

500 

7 

30 

19 

600 

^701 

1 

30 

54 

Jtf) 

O 



9 

8 

6 

600 

9 

0 

20 

700 

3S01 

3 

0 

54 


u 



10 

9 

0 

700 

10 

30 

20 

800 

3901 

4 

SO 

54 

c 

*8 

ns 

b« 



20 

18 

0 

800 

12 

0 . 

21 

900 

4001 

6 

0 

64 

s 

n 

o 



30 

27 

0 

900 

13 

SO 

22 

1000 

4101 

7 

30 

54 

»»■ 

■< 

h c 



40 

36 

0 

1000 

15 

0 

23 

1100 

4201 

9 

0 

54 

o 

M 



50 

15 

0 



! 

24 

1200 

4301 

10 

30 

64 





60 

54 

0 

€ 



25 

1300 

4401 

12 

0 

51 


“o 

c 


D lit* Ml 






26 

1400 

4501 

13 

SO 

54 


s. 

lo 


April NS 

As only the Secular 

£7 

1.500 

4001 

15 

0 

64 

£ 

'V 

c 

*•3 


5 

years arc given in the first 

27 

1000 

4701 

16 

30 

51 

Vi 

(d 



6 

part 

of 

this 

Table 

, in 

28 

1700 

4801 

18 

0 

.54 

Ic 

0) 

>■ 

o 


8 

Older to 

find 

for 

what 

29 

1800 

4901 

19 

30 

54 



NJ 


10 

European date in 

odd 

30 

1900 

5001 

21 

0 

54 


rs 

St 

o 


12 

/cars 

of the 

centuries 

.31 

2000 

5101 

22 

SO 

64 





13 

the Ayanansa 

is comput- 

— 

— 










ed, the 

begini 

ling 0 

the 


corresponding Hjndu So- 
lar year must be sought' 
by means of Tables 1 and 

VII. 

Exampli. 

How to find the Ayanansa for the year Cali yugara 4846 complete, corresponding to A. D. 
1^45, on Friday the 9th April N. S. 


Cali yug. 

A. D. 

• 

/ 

n 

4801 

1700 

18 

0 

54 

40 

40 


36 

0 

5 

5 


4 

30 

4846 

1745 

18~ 

41 

24 

■By the Siddhanta Rule 

18 

41 

23 


Difference 49 


^ ^ Quadrant »f tlie Ayanansa, the quautitirs given in the 4th column shew both the AjanEnsn aiitl 

the Lenjuude of the ht point in Me, ha r at (he beginning of tlte year. 
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TABLE XXXyf. 

Be’n!' auxiliary to the XXXV th, for finding the error of the Sufi’s mihn Longitude as 
computed in the Hindu Solar Tables, zshen referred to the European Tables. 


0 

100 

200 

300 

400 


500 

600 

7D0 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1-900 

2000 


Yt-ars 
expired 
since the 
Epoch 
Cali yug. 


Ayanansa, the Cranti Patagati 
being supposed 54" 1'" 1 5'". 

fable for 

finding the Ayanansa for od4 
years. 




Second Pad 

(ih. 












/ 


m 

s. 

• 

/ 

M 

/ 

♦ 

» 

Bit • 

< « 


8J/' 

3101 

7 

29 

16 

19 

11 

22 

30 

4.< 

1 0 

54 

1 

15 70 1 

3 1 

26 

30 

, 3201 

5 

59 

14 

15 

11 

24 

0 

45 

2 1 

4S 

2 

30 SO 1 

12 1 

39 

0 

3301 

4 

£9 

12 

11 

11 

2.5 

30 

47 

3 2 

42 

3 

45 90 1 

21 1 

51 

30' 

3101 

2 

59 

10 

7 

n 

27 

0 

49 

4 3 

36 

5 

C 100 1 

30 2 

4 

0 

3501 

1 

29 

8 

S 

11 

28 

30 

51 

5 4 

30 

6 

15 200 3 

0 4 

10 

0 

3600 

0 

0 

0 

0 

0 

0 

0 

C 

6 5 

24 

7 

SO 300 4 

SO 6 

16 

0 




Third 

'adult. 



7 6 

18 

8 

45 400 6 

0 8 

20 

0 

3601 


+ 

51 

1 




1 

8 7 

12 

10 

0 600 7 

30 10 

25 

0 

3701 

1 

30 

56 

0 





9 8 

6 

11 

16 600 9 

0 12 

30 

0 

3801 

3 

0 

58 

11 





10 9 

0 

12 

30 loo 10 

30 14 

35 

0 

3901 

4 

31 

0 

16 





20 18 

0 

24 

0 800 12 

0 16 

40 

0 

4001 

6 

1 

2 

21 





30 27 

0 

36 

30 900 13 

30 18 

45 

0 

4101 

7 

31 

4 

26 





40 36 

0 49 

0 1000 15 

0 20 

50 

0 

4201 

9 

1 

0 

31 





50 45 

1 

1 

SO 




4301 

10 

31 

S 

36 





60 54 

1 

15 

0 




4401 

12 

1 

10 

41 






— 







4501 

13 

31 

12 

40 












4601 

15 

1 

14 

51 





Table XXXV is to Table XXXVI 

4701 

10 

31 

10 

56 









54* 



4801 

18 

1 

19 

1 





In the cousfant ratio of rT7“ 

O'l* 

1“ J5w< 

== 


4901 

19 

31 

21 

6 












5001 

21 

1 

23 

11 





Tide Appendix II, 




5101 

22 

31 

26 

10 
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TIDin TABLE XXXVII. 



NACSIIATRA TABLE XXXVIII. 
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YOGA TABLE XXXIX. 
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SOLAR TABLE XL, 
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SOLAR TABLE, eoniinued. 




0 27 o7 16 
0 25 45 10 
0 23 33 10 

0 21 20 16 
0 19 7 16 

0 16 54 16 
0 14 40 16 
0 12 25 16 




12 216 

13 217 

14 218 


1 5 14 16 19 ; 259 2 
1 7 8 16 19 260 2 


1 IS IS 261 2 


14 219 

14 220 

15 221 

16 222 

16 223 


181 0 10 10 16 17 224! 

182 0 7 55 16 17 “25 

183 0 5 40 16 17 226 

184 0 3 21 16 18 227 

1S5 0 I 8116 ISj 228 

1861 0 1 gjlO 19' 229 

1871 0 3 24'l6 19| 230 

188j 0 5 40'l6 20l 231 

1S9 0 7 55' 16 20 232 

190 0 10 10 16 20 233 


0 12, “5 16 20| 
0 14 40 10 20I 
0 10 61 16 2lj 
0 19 7 10 21I 

0 21 20 16 21 

0 23 33 10 21 
0 25 45[t6 21 
0 27 57 16 22 
0 30 8 16 22 

0 32 18 10 22! I 




1 10 53 16 ISj 
1 12 45 16 17' 
1 14 35 16 17 
1 16 23 16 16 
1 18 10 16 16 

1 19 56 16 IS 
I 1 21 40 10 14 
1 23 22 16 14 
1 25 4 16 13 

1 26 44 16 13 

1 28 21 16 12 
1 29 57 10 12 
1 31 33 16 II 
1 33 7 16 lol 

1 34 37 10 10 

1 36 7| 16 10 
1 37 37 16 8 
1 39 5 16 8 

1 40 29 16 7j 
1 41 62 10 el 


262! 2 
263| 2 
264 1 2 
2651 2 
266 2 

207 2 

26S 2 

269 2 

270 2 
271 ! 2 


3 47 15 47 302 2 0 20 14 1 

4 27 15 46 303 1 59 27 14 ' 

5 4 15 45 304 1 5S 33 14 ' 

5 41 15 44 S05 I 57 38 14 I 

6 16 15 43 306 1 56 38 14 4 

6 46 15 42 307 1 55 38 14 4 

7 16 15 4) 308 1 54 38 14 4 

7 46 15 39 309 1 53 36 14 4 


8 ll(l5 38 310I 1 52 29 14 4 

8 34 15 37 31lj 1 51 21 14 4 

8 54 15 36; 312' 1 50 1 1 14 4 

9 14 15 35j 313 1 49 1 14 4i 

9 31 15 31 314 1 47 4fi 14 


2721 2 
273{ 2 


2 9 46 15 33 

2 9 6S 15 31 
2 10 10 15 30 
2 10 17 15 29 
2 40 22 15 £8 


313 1 49 1 14 4i 

314 1 47 46 14 3l 

315 1 46 30 14 3: 

316 1 45 13 14 3( 

317 I 43 53 14 3; 

318 I 42 33 14 3; 

319 1 41 11 14 31; 


0 34 28 10 22| 244 
0 36 37 10 22(1 245 
0 38 4') 16 22 246] 

0 40 52116 22 247 

0 42 59jl’J 22 248 

0 45 5.16 22 249 

0 47 10 16 21 250 

0 49 14 16 21 2.11 

0 51 17 16 21 252 

0 53 19 16 21 253 


1 43 15 10 
1 44 35 16 
1 45 52 16 
1 47 9 10 

1 48 24(16 


5 ' 282 
4 283 

4 284 

3| 2851 

1[ 28ol 


2 10 26'15 26 j 
2 10 3o!i 5 25 
2 10 28 15 24 I 
2 10 24 15 23 j 
2 10 20 15 22 

2 10 14 15 21 I 


320 1 39 48 14 31 

321 1 38 23 14 30 

322 1 36 53 14 28 
323,11 35 23 14 27 
324j|l 33 53 14 26 


4 15 IS ! 
52- 1 5 1 8 I 


1 49 34 16 1 287 

1 50 44 16 0 28S 

1 51 54 15 59 289 

1 53 4 15 58 290 

1 54 7 15 58 291 

1 55 9 15 571 292 
1 56 9 15 56 293 

1 57 9 15 55 294I 

1 58 5 15 54 j 295 

1 58 59 15 63 296 


2 

2 

9 

9 

39 15 
24 15 

17 

15 

2 

9 

4 15 

14 

2 

s 

44 15 

13 

2 

8 

24 15 

12 

2 

8 

1 15 

10 

2 

7 

31 15 

9 


325 1 

326 1 

327 1 

328 I 
329, 1 

I 

33o| 1 
3311 1 
332| 1 
33Sj 1 
334| 1 1 


32 2l'l4 24 
30 46 14 23 
29 10 14 22 
27 34 14 20 
25 54 14 19 


0 55 21 15 20 
0 57 2! IS 20 

0 59 21 16 20 

1 1 19 16 20 

1 3 17 16 19 


254II 1 59 53 15 53 
255 ! 2 0 46 15 5l| 
266 I 2 1 33 15 50j 

257 ' 2 £ 10 15 491 
25S'I 2 3 4'l5 48^ 




7 

1 

15 

8 

2 

6 

31 

15 

7 

2 

5 

59 

15 

6 

2 

5 

23 

15 

4 

2 

4 

46 

15 

0 

0 

2 

4 

eils 

1 

2 

3 

26 

15 

0 

2 

2 

42 

14 

59 

2 

1 

57 

14 

58 

2 

1 

10)14 

56 


24 14 14 18 
22 32 14 17 
20 49 14 16 
19 4 14 14 
17 17 11 13 


335 I 15 

336 ll 13 

337 1 11 

338 1 9 

339 1 S 
1 ■ ■ 

340 1 6 

341 1 4 

342 1 2 

343 1 0 

344 0 53 


30 14 12 
40 14 11 


14 

10 

14 

8 

14 

7 

14 

6 

14 

5 

14 

4 

14 

3 

14 

2 


A rc. 






Index. 
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SOLAR TABLE, ctniinued. 


Index. 

Q 

•2 

c4 

7 

a" 

Diurnal 

Arc. 

K 

<u 

c 

Equation, 

1 Diurnal 
Arc. j 

Index. 

c 

.£ 

9 

O* 

4 Diurnal 
Arc. 

M 

•V 

s 

Equation. 

c . 

5 I: 

Q< 

He* 

345 

0 56 21 

14 1 

353 

0 39 49 

13 64j 

361 

0 22 27 

13 46 

369 

'O 4 31 

13 43 

346 

0 54 21 

14 0 

354 

0 37 41 

13 52 

362 

0 20 14 

13 46 

370 

0 2 16 

13 42 

347 

0 52 19 

13 59 

355 

0 35 33 

13 51 

363 

0 18 1 

13 46 

371 

,0 0 0 

13 41 

343 

0 50 16 

13 58 

356 

0 33 23 

13 .60 

364 

0 15 47;i3 45 


1 


349 

0 48 12 

13 57 

357 

0 31 13 

13 50 

365 

0 13 32;i3 44 

: 

1 


350 

0 46 7 

13 56| 

353 

0 29 2 

_13 49 

366 

0 11 17|13 44 




351 

0 44 2 

13 55| 

369 

0 26 61 

13 48 

367 

0 9 2 13 43 




352 



mm 


13 47 

368 

0 6 43 13 43 





TABLE XLI. 

(? I- 

Of tht mean motion of Mari^ for days. 


Days. 

c 

Mean motion. 


Days. 

Mean motion. | 


S. 

« 

4 

« 

m 

■Mi 

9. 

• 


# 

m 

1 

0 

0 

31 

26 

28 


5 

14 

1 

9 

46 

2 

0 

0 

2 

62 

56 


10 

23 

2 

19 

32 

3 

0 

1 

34 

19 

25 


4 

12 

3 

29 

17 

4 
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2 

5 

45 

53 
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9 

26 

4 

39 

3 

5 

0 

2 

37 

12 

21 
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3 

10 

6 

48 

19 

6 

0 

3 

8 

38 

49 


8 

24 

6 

53 

35 

7 

0 

3 

40 

5 

17 


2 

8 

8 

8 

21 

8 

0 

4 

11 

31 

45 


7 

22 

9 

18 

7 

9 

0 

4 

42 

58 

14 


1 

6 

10 

27 

52 

10 
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6 

20 

1) 

87 

38 

20 

0 

10 

23 

49 

24 

20000 

1 

10 
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16 

30 

0 
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14 

6 
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8 
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0 

20 
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0 
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10 
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11 
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1 

26 

28 

11 
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4 

1 
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21 
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35 
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11 
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5 
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17 

9 

42 
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0 

1 
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44 
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1 
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6 

69 
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6 

21 
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22 
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13 

57 
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1 
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43 
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5 
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12 
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56 
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8 
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48 
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5 
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54 
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2 
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2 
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27 
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1 

0 

46 
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9 

22 

43 
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6 n. 

MANGALA FIIALA, 


Sup. Meaa Anomaly. 
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24 
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0 

S 
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30 

8 

13 
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3 
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15 

8 
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20 

11 
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11 

15 

22 
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11 
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Sup. Mean Anomaly. 






The Argument of this Table is found bj subtracting Mars’ corrected mean place from that of 
his Apsis. 


TABLE of Mars’ Ankcal Equation, and Ciiila Cabna. (*), The Argnjr.ent of tkie 
Table is found by subtracting Mars' mean place corrected, from the Sun's mean place, 

6 III. 
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55 
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5 
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Commutation. 












(*) Chila Carna means the true distance of a Planet from the Eartli, in contradistinction toils man distance, or 


radias of the Deferent. 
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’TABLE XLir. 

y I. 

CJ (he iTiean motion of Mercurtf, for daft. 


Daj s. 


Mean 

motion. 


Days. 

I^H^^S3^S^S9IIIIIIKI 


S. 
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, 

s. 
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0 

4 
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21 
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4 
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4 

58 
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41 
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24 

38 
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56 
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1 

6 

67 

li 
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23 
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5 
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5 
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43 
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48 
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33 

14 
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54 
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45 

7 

0 
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38 

46 
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13 
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8 

1 

2 

44 
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49 

61 

6 
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51 
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23 

£7 
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8 
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50 

46 

54 
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21 
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41 
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12 

4 J 

18 

23 
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36 

67 

15 
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15 

54 

7 

69 


£ 
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32 

£0 
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_ 

0 

19 

4 
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70 

9 

16 

27 

44 

9 
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8 

22 

15 
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10 

80 

10 

27 

23 

7 

36 
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4 

25 

20 

36 

46 

90 

0 

8 
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31 

3 
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O 

28 

37 

26 

22 ' 
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19 

13 

54 

SO 
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9 

1 

48 

15 

58 
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S 

8 

27 

49 
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6 

3 

36 
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<5 
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£7 

41 

43 

29 

300000 

3 

5 

24 

47 

63 

400 
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16 

55 

37 

69 

4000GO 

0 

7 

13 

3 

50 

500 

8 

6 

9 

32 

29 

500000 

9 

9 

1 

19 

43 

600 

9 

25 

23 

26 

59 

600000 

6 

10 

49 

35 

40 

700 

11 

14 

37 

21 

28 

700000 

3 

12 

37 

51 

43 

• 

soo 

1 

3 

51 

15 

68 

800000 

0 

14 

26 

7 

41 - 

goo 

2 

23 

5 

10 

28 
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9 

16 

14 

23 

38 

1000 

4 

12 

19 

4 

58 

1000000 

6 

18 

2 

39 

36 
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s If- 

BIIUDA r'ilALA. 
Sup. riieau Anomaly. 


0 0 0 
0 If^ 40 
0 37 6 

0 55 11 

1 12 53 

1 SO 7 


2 18 2S 

2 33 Ifi 

2 47 21 

S 0 33 

3 13 1 

3 24 39 


2 2 55 3 45 5 
2 13 £8 3 53 53 


. -fll’ 

—Viiro 

1 

3 

53 

61 1 

4 

1 

42 : 

4 

8 

c> 

4 

14 

17 

4 

19 

4 

4 

^ 2 

45 

4 

25 

t?Q 

2 

4 

27 

4 

£7 

35 

J—IXs-A. 

Ill’j 



j Sup. ir.pan Anomaly. 

T’.io Argameat of this Tcblc is found by subtracting the Sun'u place corrected by certidB 
tioas from the.j^laie of Mercury’s Apsis. 


TABLE df MandtTRY’a AjtKoti, EquAtioy, and Ciiitt Carsa. The Argument of tJiii 
Table is feand by saMrading the Sun's mean place cotU'ected^ from ^lercury's mt'an place 
corrected. 


V Ilf. 
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TABLE XLIII. 

% I- 

Of Jupiler't mean motion for days'. 


Davs. 

Ikaa motien. 

Days. 

Mean motion. 


s 

« 


a 

m 


s 

m 

4 

§ 

4fi 

1 

0 

0 

4 

59 

9 

1000 

2 

23 

5 

46 

50 

2 

0 

0 

9 

68 

18 

2000 

5 

16 

11 

S3 

40 

3 

0 

0 

14 

57 

26 

3000 

8 

9 

17 

20 

so 

4 

0 

0 

19 

66 

35 
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11 

2 

23 

7 

20 

5 

0 

0 

24 

55 

44 
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1 

25 

28 

64 

10 

6 

0 

0 

29 

64 

53 
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4 

18 

34 

41 

0 

7 

0 

0 

34 

54 

2 
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7 

11 

40 

27 

50 

8 

0 

0 

39 

63 

10 
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10 

4 

46 

14 

40 

a 

0 

0 

44 

62 

19 
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0 

27 

62 

1 

£9 

10 

0 

0 

49 

51 

28 
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3 

£0 

57 

48 

19 

20 

0 

1 

39 

42 

66 1 
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7 

11 

65 

36 

39 

30 

0 

2 

29 

34 

21 
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11 

2 

63 

24 

68 

40 

0 
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19 

25 

52 
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2 

23 

61 

13 

18 

50 

0 

4 

9 

17 

21 
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6 

14 

49 

1 

37 

60 

0 

4 

59 

8 

49 
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10 

5 

46 

49 

57 

70 

0 

5 
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1 
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44 
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16 

80 . 

0 
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32 
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6 
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26 
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10 

2 

47 
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6 
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40 
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28 
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28 
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7 
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9 
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GURU, OR VRIHASPATI PHALA. 


Sup. Meau Anomaly. 


0 0 0 
0 20 35 

0 41 0 

1 1 8 
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2 17 23 
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2 52 8 

3 8 19 

3 23 40 
3 38 4 

3 51 32 
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4 26 0 


> 

4 26 0 

4 35 13 

4 43 IS 


5 3 27 

5 5 20 

5 5 58 

ixs 4- in» 


— XI» + V* 1 — Xs 4- IVs 


Sup. Mean Anomaly. 


The Argnment it found by tubtracting Jupiter’s corrected mean place, from the place of his 

Apsis. 

TABLE of Jouter’s Anroae EonAno.-r, and Ciiila Carka. The Argument of this Table 
it found by subtracting Jupiter's mean place corrected^ from the Sun's mean plate con ected. 

% III. 
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TABLE XLIV. 

9 I. 

0/ the mtan motion of Fenus, for days. 
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9 ir. 

SUCKA F/IALA. 


Ar gument. * 
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I? Argument. 

t—— 1 — - ■■■ ^ ; • 


^ The Ar^ramt is found by. subtracting the Sun’s corrected place, from the^jilacc of Vtnss' 

Apiis. 


TABLE o/'Venus’ Ansval Equation, and Cnin Carva. The Jr gument of this Tall* 
is f«und by suitracting the Sun’* mean place corrected^ from Fenus' mean place corrected, 
• $ Ilf. 
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18 42 21 

5487 

30 27 32 

1734 

40 39 6 

3684 

16 23 5 

2432 

32 14 IS 

1213 

15 0 

IS 45 

7 52 11 



5412 

31 51 24 

1617 

41 43 3 

3536 

46 22 32 

2169 

26 17 20 

1101 

11 15 

22 SO 

9 26 1 



5331 

33 12 47 

4496 

42 43 41 

3385 

i6 3 43 

2106 

18 47 30 

1013 

7 SO 

25 15 

10 59 27 

5781 

23 14 25 

5244 

34 33 7 

4371 

43 38 36 

3231 

45 23 17 

1945 

9 51 15 

950 

3 45 


12 S3 19 

5734 

24 43 32 

5152 

35 51 32 

4241 

44 27 30 

3075 

44 16 37 

1786 

0 0 0 

936 

0 0 



rhUa ; 

Chila 


Chila 


Chila 


Chila 


Chila 



Equation. 

caroa 

Equation. 

carna 

Equation. 

ram*'! 

Equation. 

cariia 

Equation. 

cania 

Equation. 

carna 



' — Xfs 

_X» 

_IX* 

— Villa 

— Vila 

— VI* ' 



Commutation. 
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TABLE XLV. 

h I. 

Of Saturn' i mean motion for da^ft. 


Daj*. 

Mean motMn. 

Days. 

Mean motion. | 


s 

• 

« 

# 

• 


s 

• 

/ 


f 

1 

0 

0 

S 

0 

SS 

1000 

1 

3 

26 

21 

30 

5 

0 

0 

4 

0 

46 

2000 

2 

6 

62 

43 

1 

S 

0 

0 

6 

1 

0 

3000 

3 

10 

19 

4 

31 

4 

0 

0 

8 

1 

32 

4000 

4 

13 

45 

26 

2 

• 

1 

0 

10 

1 

54 

5000 

5 

17 

11 

47 

32 . 

0 

m 

■a 

IS 

2 

17 

6000 

6 

20 

33 

9 

3 

7 

0 

0 

14 

2 

40 

7000 

7 

24 

4 

30 

33 

8 

0 

0 

10 

3 

13 

8000 

8 

27 

30 

62 

4 

0 

0 

0 

18 

3 

26 

9000 

10 

0 

67 

13 

34 

10 

Q 

0 

20 

3 

49 

10000 

11 

4 

23 

35 

5 

SO 

0 

0 

40 

7 

38 1 

20000 

10 

8 

47 

10 

10 

30 

0 

1 

0 

11 

27 

30000 

9 

13 

10 

45 

15 

40 

0 

1 

20 

15 

16 

40000 

8 

17 

84 

20 

20 


0 

1 

40 

19 

5 

50000 

7 

21 

67 

55 

25 

60 

0 

s 

0 

S2 

53 

60000 

6 

26 

21 

SO 

30 

70 

0 

s 

20 

26 

42 


6 

0 

46 

6 

35 

80 

0 

s 

40 

80 

31 


5 

5 

8 

40 

40 

90 

0 

s 

0 

24 

20 


4 

9 

32 

15 

44 

100 

0 

3 

20 

38 

9 

100000 

3 

13 

65 

60 

49 

200 

. 

0 

6 

41 

16 

18 

200000 

6 

27 

61 

41. 

39 

300 

0 

10 

1 

54 

27 

300000 

10 

11 

47 

32 

S3 

400 

0 

13 

22 

32 

36 

400C0O 

1 

25 

43 

23 

18 

800 

0 

16 

43 

10 

45 

600000 

5 

9 

39 

14 

7 

600 

0 

SO 

3 

48 

54 

600000 

8 

33 

85 

4 

56 

700 

0 

S3 

24 

27 

3 

700000 

0 

7 

30 

55 

46 

800 

0 

36 

45 

8 

12 

800000 

3 

21 

26 

46 

35 

900 

1 

0 

5 

43 

21 

900000 

7 

5 

22 

37 

25 

1000 

1 

3 

S6 

SI 

30 

1000000 

10 

19 

18 

28 

14 


J)nn *• M* *3' sr. 
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T, ir. 

SANI FHALA. 


Sup. Mean Anomaly. 


+ Is_ 

VIIs 

+ IIs 

— 

VIIIs 

s 

• 

t 

s 

s 

/ 

3 

51 

37 

8 

38 

56 

4 

17 

10 

6 

52 

53 

4 

41 

36 

7 

5 

9 

5 

4 

45 

7 

15 

31 

5 

28 

33 

7 

24 

5 

5 

47 

0 

7 

30 

45 

6 

5 

56 

7 

35 

38 

6 

23 

14 

7 

38 

35 

6 

38 

56 

7 

39 

31 


57 

1 30 57 

2 0 30 

2 29 20 

2 57 35 

3 25 1 


I — X[s + Vs 1 _ X» + IVs i _ IXs 4- Ills I 


I Sup. Mean Anomaly. | 

The Argument is found by subtracting Saturn’s corrected mean place, from the place of Ids 
Apsis. 

TABLE of Saturn’s Anncai. E<iu.vtion, and Cuila Carna. 77te Argument of tils Table 
is found bt/ subtracting Saturn's mean place corrected, from the Sun's mean place. 

h nr. 
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TABLE XLVL 

S'iewing the Lugna, Chara Cum^a, and Ulfagna for ererj Si{n of the Ecliptic ; calcnlated for 
the Latitude of 16* 16' ; being that of Banda, near Masulipatam j to which the Commantarj 
refers. 


1 

j 

— I and IV Quadrants. 

+ II and III Quadrants, 

j 

1 

1 

Us or Xils. 

II« or XL. 

ni» or Xs. 

I Vs or X». 

Vs or VIIL 

VI» or VIL 

' Lagna 

1670' 

1795' 

1935' 

1935' 

1795' 

1670' 

jChara Cumda 

208 

169 

70 

70 

169 

203 

1 L'ilagna 

1462 

1026 

1865 

2005 

1964 

187S 


For the Sun’s Declination, Right Ascension, and Amplitude, when his Longitude is I, II, and 
III Signs. See Text, page 97, 98, 101, and 102. 


TABLE XLVII. (») 

Being the ilh of the VaJciam process. 

For reducing the Moon’s place as computed for the time of Sun rising at Lainca, to what it Is at a 
similar instant at another place, stated to be Trivalore near Tanjore, the Longitude of which 
is 3“ 43’ 45' East of Lanca, and Latitude 10* 41' N. Communicated by Sami N*da Sashia of 
rondicherry. 


The Dcsentara calas are always addf. 
tire ; and are to be taken for the month 
which precedes that for which the coma 
pulntion is made. 

'J’he aiitlra Yicalas are for any day in 
th(? month the computation isemade for. 
They are to be used as multiples of the 
odd degrees, minutes and seconds of the 
Sun’s true place or Sputa Graha, at Sun 
rising on the given day ; the product of 
the degrees giving vicalus or seconds ; 
that of the minutes, tarparies or thirds, 
and so forth. 

This latter Equation is to be applied 
+ to the Moon’s uncorrectod place, as 
indicated in the 'Table. 


Hindu names 
of Solar months. 

Tamul 
names of 
Solar months. 

Desen- 
tara ca- 
las. 

+ 

Andra vica- 
las for any 
day in the 
same month. 

r 

Vaisiicha 

Chaitrara 

15' 


12" 

e 

Jyaish'ta 

Vyassei 

10 

— 

10 

n 

A'shad’h.a 

■Auni 

7 



6 

s 

Sruvana 

Audi 

8 

+ 

2 

ft 

Bhadrapada 

Auvanl 

11 


6 


A'swina 

Paratasi 

17 

+ 

12 

-ru 

Eartiga 

Arpesi 

21 

+ 

8 

rn 

Margasiras 

Cartiga 

28 

+ 

14 

r 

Paushia 

M argali 

30 

— 

4 

't? 

■Maglia 

Tye 

29 


2 


P iiiiguna 

Maussi 

20 

— 

6 

K 

Chaitra 

Poongoni 

21 

— 

10 


ExAMrtE. 


Let the Sun’s Sputa Graha or true place in the Hindu Zodiac on the 24th Audi 
complete (or 25th at Sun rising) be - - » - - 

And the J’s uncorrected place at the same instant . - - 

1'; Di sentara calas for the month Auni . . - - - 

2o 'Ihe andra vicalas (col. 3) for any day in Audi are -j- 2. The 

odd degrees of the Sun’s Longitude are - - 22* 59' 3' 

therefore - X 2 


S. 

3 22 59 3 


4 3 57 13 

+ 70 


5’s place corrected for Desentara, 24th Audi 


45' SS® 6" or say + 46 
. . 4~4~ 4 59 


There oiil\ remains the Equation of the Area Bhagabala to be applied to the Moon’s corrected 
place, to have her Sputa Graha ov true place, at Sun rise on the 25th Audi, at the place computed for. 

N. B — 1 lie common Kalendar makers use indiscriminately the above Table for any place in 
these South Eastern Provinces. 


(”) This Table is accidentatljr inserted out of its place ; it should be the XXVlIItbi 
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TABLE XLVIir, 

For the Solar Ahargana from the beginning of the Cali yug^ the mean Solar Sydereal year 


being or S05d log 31v 3lp Z4K 


First Part, according to the Surriah Siddhanfa. 


Years. 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 


Tilne due to corres. 
ponding periods. 


2 

17 

S3 


D. C. 

365 15 
730 31 
1095 46 
1461 
1826 
2191 
2556 
2922 
3287 
3652 
7305 
10957 45 
14510 21 
1»262 66 
121915 
25568 
292 20 
32873 
36525 


V. 

31 

3 

34 

6 

37 

9 


48 40 
4 12 


19 

35 

10 


31 

6 

42 

17 

52 


p. 

31 

2 

34 

5 

37 

8 

39 

11 

42 

14 


30 28 
45 42 


56 

10 

24 

38 

52 

6 

20 


s. 

24 

48 

12 

36 

0 

24 

48 

12 

36 

0 

0 

0 

0 

0 

0 

0 

0 

0 

01 


Years. 


100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

2000 

3000 

4000 

5000 

6000 

7000 

8000 

9000 

10000 


ponding periods. 


s. 

36525 
73051 
109577 
1 16103 
132629 
219155 
2556S1 
292207 
32S732 
365258 
730517 
1095776 
1461035 
1826293 
2191552 
2556811 
2922070 
3287323 
13652587 


G* 

52 
45 
37 
30 
22 

15 
7 
0 

52 

45 
30 46 

16 10 
1 33 

46 56 

32 20 
17 43 

3 6 
48 SO 

33 53 


4 

37 

9 

41 

14 
46 

15 
51 

03 


yitgj the Solar 
or 3S5d 15s 31v 15p. 




Second Part, according t« tiie Aria Siddhanta. 


Years. 

Tima of correspond- 
ing periods. 

Years. 

Time of correspond 
ing periods. 


D. 

c. 

T, 

F, 


D. 

G. 

T. 

1 

365 

15 

31 

15 

100 

36525 

52 

5 

2 

730 

31 

S 

so 

200 

73051 

44 

10 

o 

1095 

46 

33 

45 

300 

109577 

36 

15 

4 

1461 

2 

5 

0| 

400 

146103 

28 

20 

5 

1826 

17 

36 

15 

500 

182629 

20 

25 

6 

2191 

33 

7 

so 

600 

219155 

12 

30 

7 

2556 

48 

38 

45 

700 

255681 

4 

35 

8 

2992 

4 

10 

0 

800 

292205 

56 

40 

9 

3-287 

19 

41 

15 

900 

32S732 

48 

45 

10 

3652 

35 

12 

30 

1000 

365253 

40 

50 

20 

7305 

10 

25 

0 

2000 

730517 

21 

40 

30 

10957 

45 

37 

SO 

3000 

1095776 

2 

30 

40 

14610 

20 

50 

0 

4000 

1461034 

43 

20 

50 

18262 

56 

2 

SO 

5000 

1826293 

24 

10 

60 

21915 

SI 

15 

0 

6000 

2191552 

5 

0 

70 

25.563 

6 

27 

30 

7000 

2556310 

45 

50 

80 

29920 

41 

40 

0 

8000 

2!-22069 

26 

40 

90 

32873 

16 

52 

30 

9000 

3237328 

7 

SO 

100 

36525 

52 

5 

0 

10000 

3652SS6 

48 

20 


(*) The iame Solar year accorilln;; fo the copies of the Aria Sid 
Atlanta preserreil in Beofral, is = SfisD lad 31p ITc 6' 

this year ii Hiiknowii in the Peninsula. 


■ N'amrs of Solar f 
jiiiunilis aecortl-l '^ 
jin^ to the Sur-j-o 
riah Siddharia. 

1 

iTime due to each 
j month. 

Surriaih Siddliaiita (separdtely^ 

. 

II 


n. 

b. 

V. r. 

s. 

iiMcsha raasa 

r 

30 

55 

32 2 

. 3 ! 

V’Ttsha ra. 

a 

31 

24 

12 2 

41 

Alid’huna m. 

n 

31 

36 

38 2 

44 

Carcafa m. 

So 

31 

28 

12 2 

42 

Tinlia m. 


31 

o 

10 2 

40 

Canya ni. 


30 

27 

22 2 

38 

Tula m. 

.•T. 

29 

34 

7 2 

35 

Yriscliica in. 

ni 

29 

30 

24 2 

33 

Dhanus m. 

i 

29 

£0 

53 2 

31 

Marara m. 

•iff 

29 

27 

16 2 

32 

Ciimbha m. 


29 

48 

24 2 

O CJ 

OO 

1 .Min ni. 


30 

20 

21 2 

36 

] Kalendar names (collective! v) 

End of each 


monih. 




Vaisacha 

r 

30 

53 

32 2 

39 

Jyaishla- 

a 

, 62 

19 

44 5 

20 

,1 Ashar 

u 

93 

56 

22 8 

4 

|Sravana 

$ 

125 

21 

34 10 46' 

- 1 Uhadranada 


15,; 

26 

44 13 

261 

A'btvina 

nX 

186 

54 

0 16 

4 

'1 Cartiga 


216 

IS 

13 18 

39 

1 -Marga.ii.ras 

ni 

-246 

18 

37 21 

15 

IPaiisliia 

1 

275 

39 

30 23 

43 

i.Migha 

v? 

.105 

6 

46 £6 

13 

F'liaKgui’.a 


334 

55 

10 28 

48 

Ciiaitra 

K, 

365 

15 

31 31 

21 

i 1 

I Aria Siddhanta (separately). ; 

1 

1 

D. 

c. 

V. 

p. 

Cliaitram 

r 

30 

53 

32 

1 

\'y asset 

a 

31 

24 

12 

1 

.\i!iii 

n 

31 

36 

38 

1 

Auili 

S5 

31 

23 

12 

£' 

Auiani 

SI 

31 

2 

10 

1 

Pa rata si 

iX 

30 

27 

22 

1 

Arpesi 


29 

54 

7 

1 

Cartiga 

1)1 

29 

30 

21 

2 

Margali 


29 

20 

63 

1 

I'ye 

't? 

29 

27 

10 

1 

Maussi 


29 

43 

24 

1 

Poongoni 


30 

20 

21 

2 


(C'tdIeetiYelj) End of each month. 


Chaitrana 

r 

30 

65 

32 

1 

V\ assii 

a 

62 

19 

44 

2 

A uni 

n 

93 

56 

22 


Audi 

35 

12.5 

24 

31 

5 

Auvani 

SI 

156 

26 

44 

6 

Paratasi 

fx 

180 

54 

6 

/ 

Arpesi 


216 

48 

13 

8 

Cartiga 

n\ 

246 

18 

37 

10 

Margali 

t 

275 

39 

30 

11 

Tye' 

Vf 

305 

6 

46 

12 

Maussi 

XX 

334 

55 

10 

15j 

Poongoni 

K 

365 

15 

31 

is! 
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TABLE XLIX. 

For the Lurti. solar Ahargara, from the l/eginning of the Cali the mean Lunation being 
o,. 31g 50v Op 59s, 78. 


First Part, according to the Surriah Siddhanta. (*) 


Years. 

Time due to 
corresponding per 

iods. 

Years. 

Time due to 
corresponding periods. 

Lrnia- 

tiniis. 

Time due to the end 
of the respects re mean 
Lunar months. 


D. 

0, T. 

P. 

s. 


D. 

G. 

T, 

P. 

s. 1 


D. 


T, 

P. 

s. 

1 

3.54 

22 1 

23 

57,14 

100 

35436 

42 

19 

55 

14 







2 

708 

44 2 

47 

51,28 

200 

70873 

24 

39 

50 

28 

1 

,29 

31 

50 

6 

69,78 

3 

10G3 

6 4 

11 

51,42 

300 

106310 

6 

59 

45 

42 

2 

59 

3 

40 

13 

59,56 

4 

1417 

28 5 

35 

48,56 

400 

141746 

49 

19 

40 

5(5 

3 

88 

35 

30 

20 

59,34 

6 

1771 

50 6 

59 

45,70 

500 

177183 

31 

39 

36 

10 

4 

118 

7 

20 

27 

59,12 

6 

2126 

12 8 

23 

42,84 

600 

212620 

13 

59 

31 

24 

5 

147 

39 

10 

31 

68,90 

7 

2480 

34 9 

47 

39,98 

700 

248056 

56 

19 

26 

38 

6 

177 

11 

0 

41 

58,63 

8 

2834 

56 11 

11 

37,12 

800 

283493 

38 

39 

21 

52 


206 

42 

SO 

48 

58,46 

9 

3189 

18 12 

35 

31,25 

900 

31S930 

20 

59 

17 

6 


236 

1 4 

40 

55 

58,24 

10 

35 13 

40 13 

59 

31,40 

1000 

351367 

3 

19 

12 

20 


265 

46 

31 

2 

58.01, 

20 

70.S7 

20 27 

59 

2,8 

2000 

70S734 

6 

38 

24 

■10 


295 

18 

21 

9 

57,80 

30 

10631 

0 41 

58 

34.2 

3000 

1063101 

9 

67 

37 

0 

11 

324 

50 

11 

10 

57,58 

4J 

14174 40 65 

53 

5,6 

4000 

1117468 

13 

16 

49 

20 

12 

354 

22 

■1 23 

67,36 

50 

1771S 

21 9 

57 

37,0 

5000 

1771835 

16 

36 

1 

40 

13 

.383 

53 

51 

30 

57,14 

GO 

21262 

1 23 

57 

8,4 

6000 

2126202 

19 

55 

14 

0 







70 

24805 

41 37 

56 

39,8 

7000 

24S0569 

22 

14 

26 

20 







80 

2S349 

21 Si 

56 

11,2 

8000 

2834936 

26 

33 

38 

40 







90 

31893 

2 6 

55 

42,6 

9000 

3139303 

29 

52 

61 

0 







100 

35-136 

42 19 

56 

1 1,0 

lOOOO 

35 1307O 

33 

12 

3 

20 








For the Litni.selar Ahnrgana from the beginning of the Cali yiig, the mean Lunation being 
29J 31S-50V 51. 40s, £1, 4^. 

S.'cond Pari, according to the Aria Siddhanta. 

Time due to the end 

of the respective mean 

Lunar months. 



D. 

G. 

T. 

p. 

s. 


D. 

c. 

T, 

P. 

s. 1 


0 . 

G. 

T, 

P. 

s. 

1 

354 

22 

1 

8 

2,6 '1 

100 

35436 

41 

53 

24 

20 







2 

70S 

44 

2 

16 

6,2 

200 

70873 

23 

46 

48 

40 

1 

29 

31 

50 

5 

40,21 

3 

1063 

6 

3 

24 

7,8 

300 

106310 

6 

40 

13 

0 

2 

59 

3 

40 

11 

20,42 

4 

1117 

28 

4 

32 

10,4 

400 

141746 

47 

33 

37 

20 

3 

88 

35 

SO 

17 

0,63 

5 

1771 

50 

5 

40 

13,0 

500 ] 

177183 

29 

27 

1 

40 

4 

118 

7 

20 

22 

40,84 

6 

2126 

12 

6 

48 

15,6 

600 

212620 

11 

20 

26 

0 

5 

147 

39 

10 


21,06 

7 

2480 

34 

7 

56 

18,2 

700 

24S056 

53 

13 

50 

2l' 

6 

177 

11 

0 

34 

1,28 

8 

2834 

50 

9 

-1 

20,8 

800 

283493 

00 

7 

14 

40 

7 

206 

42 

50 

39 

41,50 

9 

31S9 

IS 

10 

12 

23,4 

900 

318930 

17 

0 

39 

01 

8 

236 

14 

40 

45 

21,72 

10 

3543 

40 

11 

20 

26,0 

1000 

354366 

53 

64 

3 

20] 

9 

265 

46 

30 

51 

1,94 

20 

7C87 

20 

22 

40 

52,0 

2000 

708733 

67 

43 

6 

40 

10 

295 

IS 

20 

56 

42,16 

30 

10631 

0 

34 

1 

18,0 

3000 

1063100 

56 

42 

10 


11 

324 

60 

11 

2 

22,38 

■!0 

14174 

40 

45 

21 

44,0 

4000 

1417167 

65 

36 

13 

20 

12 

354 

22 

1 

8 

2.60 

50 

17713 

20 

56 

42 

10.0 

5000 

1771834 

54 

SO 

16 

40 

13 

1 

63 

51 

13 

42,82 

60 

21262 

1 

8 

2 

36,0 1 

6000 

2126201 

53 

24 

20 

0 







70 

24803 

4l 

19 

23 

2,0 

7000 

2180563 

52 

IS 

23 

20 







SO 

|28.349 

21 

SO 

43 

28,0 

[ 8000 

28.34935 

51 

12 

26 

40 







90 

.nso-j 

1 

42 

3 

54,0 

9000 

31S9302 

.50 

6 

SO 

0 







100 

135436 41 

53 

24 

20,0 

1 10000 

3543669 

49 

0 

33 

20 

i 







(*) The Pcijin=ula Astronomers, Tcllinga as well as Tamul, invariably use in their computations the Solar 
Ahn'gma according to the Aria, anj the Lunar accoriJing to the Surriah, StdJhanta»i 


Years. 


Time due to 
corresponding periods. 


Years. 


Time due to 
corresponding periods. 


Luna- 

tions. 
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UsB and Application of Tables XLYIII and XLIX. 


TABLE XLVIir. 
Examfle I. 


1® Wanted the Solar Ahargana for the beginning of the Solar j ear 4Q24 of the Cali j-ug, #r 
4S23 complete, (A. D. 1822), according to the SurriaU Siduhanta. 


Y. 

D. 

a. 

T. 

r. 

By Table XLVIII, part 1, we have for 4000 . 

1461035 

1 

33 

SO 

900 . 

328732 

52 

51 

0 

20 . 

7305 

10 

30 

2S 

s . 

1095 

46 

34 

34 


179S16S 

51 

29 

22 

Subtract Sodhyam^ or constant Equation 

2 

8 

51 

15 

Ahargana, 1st Vaisacha y', which divide by' 

7)1798166 

(42 

38 

7 

Remainder 

6 

which 

tuun 


Friday, gites Soota dina Thursday. 


9 » \yanted the Ahargana for the 1st of Vrischica masa, or Bengal Margasiras, of the same 

y«a/. 

D. G. T. P. 

Ahargana for 1st Vaisacha, aboTP found . » 1708166^ 42 SS 7 

Add collective number of days registered in the last 

column down to Cartiga . . 216 4S IS 10 


Ahargana, Ist Margasiras IIJJ, which dipide by 7)178S3SS (SO 51 24 

Remainder 6 which couutsd as usual 

from Friday, gives Soota dina Thursday. 

Exampie If. 

1 * Wanted the same, accordiag to the Aria Siddhanla. 


Y. 

n. 

e. 

T. 

P. 

By Table XLVilf, part 2, we have for 4000 - 

1101034 

43 

20 

0 

SCO - 

32^732 

48 

45 

0 

20 . 

7305 

10 

25 

0 

3 . 

1095 

46 

33 

45 


179S1C3 

29 

3 

45 

Subtract Sodhyam - 

O) 

8 

51 

1 5 


Ahargana, Ist Chaltram T, which dirldobr 7)1798166 (SO 12 30 

Remainder 6 wliicii counted from 

Friday, gives Soota dina Thursday, 

But here the Civil beginning by the respective accounts will differ, on account of the fracticn 
of days, which by the Surriiih Siddhanta is 42s 38v 7?, exceeding 30 ; and by the Aria Siddhanta 
20g 1 IV 30!> below 30, Hence the feiia of the first Civil day in the year will be, viz. by Ih® 
Surriah, Friday ; and by the Aria, Thursday. 

2® Wanted the Ahargana for the 1st Cartiga (Taraul denomination) of the same year, 

* O. G. V. p. 

Ahargana for 1st Chaltram, above found . . 1798166 20 12 SO 

Add collecfvo miniber of days registered in the last 

column down to Arpesi • • . 215 48 13 8 

Same Ahargana, as by the Surriah Siddhant* 
subject to the same difference of Citil reckouing. 


17683S3 8 25 28 



% 
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TABLE XLIX. 

Example I. 

TVanfeil tlie Lunl-solar ATiargana according to the Sarrlah Siddhanta, for the end of the 

« 

4923d year of the Cali yug. The Solar Ahargana for the beginning of the year 4924 being 
17981664 42S 38^7?, 


Use Solar Ahargana as 


as an 

Index. 

By Table XLIX, part 1, 

T. 

n. 

e. 

T. 

F. 

s. ■ 


D. 

column 2, for 

4000 . 

1417468 

13 

16 

49 

20 

4:24 

- 1798166 


900 . 

318930 

20 

59 

17 

0 

(1) 

- 1744549 

Column 1, 

20 . 

7087 

20 

27 

59 

3 


53617 


3 . 

1063 

6 

4 

11 

51 

(2) 

. 35436 

Intercalations. 

ni 

1744549 

0 

48 

17 

20 


ISISI 

Column 2, 

100 (2) 

33436 

42 

19 

53 

14 

(3) 

- 17718 

Column 1, 

50 (3) 

17718 

21 

9 

57 

37 




1 f4) 

354 

22 

1 

23 

57 

(i) 

354 

3 Lunar months (5) 

88 

35 

30 

20 

59 


109 



1798147 

[1_ 

49 ■ 

55 

7 

(6) 

S3 



+ 1 






Remainder 2 1 which neglect. » ,, v. T-rnei io 

° Luni.solar Ahargana sought 1798143 

and for the Soota dina, or day of conjunction 

7)1798148''(i66878 weeks. 

Remainder 2 counted from Thursday, gives Sai’Jfdaj/. 


Example II, 

£'1 The same, according to the Aria Siddhanta. 


The Solar Ahargana is 
the same as in the pre. 
ceding artich? as to the 
number of days. The 
same Index might there, 
fore serve. 

4924 . 1798166 

(1) . 714348 

(2) 


5.3618 

35436 

(3) 


1S182 

17718 

(4) 


^^464 

334 

(5) 

• 

^0 

88 



22 


By Table XLIX, part 2, 
column 2, for 


f 

Intercalations. ^ 

Lunar 


T. 


n. 

c. 

T. 

F. 

f. 

4000 

• 

1417467 

35 

36 

13 

20 

900 

• 

318930 

17 

0 

39 

0 

20 

• 

7087 

20 22 

40 

52 

3 

- 

106S 

6 

3 

24 

7,3 


(1) 1744548 

39 

2 

57 

19,3 

100 

(2) 

33436 

41 

53 

24 

20 

50 

(3J 

17718 

20 

56 

42 

10 

1 

l4) 

354 

22 

1 

8 

2,6 

months 

(5J 

88 

35 

30 

17 

0,6 


1798146 [39 24 28 53,0 
+ 1 


1798147 

Proceeding as in Example I, for the Soota dina, it will h* 
found to fall on Friday. 


N. B. The Tamul Astronomers, though computing in Solar time, nse in preference the Luni- 
solar Ahargana according to the Surriah Siddhanta ; and for the Solar, the Aria Siddhanta. 
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TABLE L. 

This Table skews the Root or Character of evert/ month in the Mahommedan year, according 
as that of Mahorum is 1, 2, 3, 4, 5, 6, or 7. It is therefore always to be entered with th* 
Root given in Table I. 




Number 









Names of the months. 

of days 
in each 
month. 

■ 



Roots. 



1 

Mahorum 

30 

1 

2 

3 

4 

5 

! 6 

L 

7 


Sepher, or SutFr 

29 

3 

D 

5 

r 

B 

B 

2 

s 

Rabi.el.Arul 

30 

1 ^ 

3 

6 

D 


2 

3 

4 

Rabi.frl.Aukeer 

29 

6 

7 

1 

2 

3 

B 

6 

5 

Giurnadi : or ) , . , 

. > el-ATul 

Oiumaasil > 

30 

1 

7 

1 

2 

3 

B 

5 

0 1 

6 

Giurnadi; or) , * , 
r,. > pl.Aukeer 

Oiumaasil S 

29 

2 

3 

4 

5 

. 6 

7 

1 

7 

Regeb ; or Regihab 

30 

3 

4 

S 

e 

7 

1 

2 

8 

Sliahabait 

. 

29 

5 

6 

H 

1 

2 

3 

4 

0 

Ratrwzau ; or 

Rhamadaii 

SO 

r 

D 

B 

2 

3 

4 

5 

10 

Shawal 

29 

n 

2 

3 

4 

5 

6 

7 

11 

ZooUada ; or 

Zoolcayadah ' 

30 

( 

2 

3 

B 

5 

6 

7 

1 

12 

c 

Zooledgee ; or 
Zoolcagiadah B 

29 
or 

30 

4 

5 

6 

7 

1 

2 

3 


N. B The month of Zooltdgee, consiifs of 29 or 30 dajs, according as the year is a commoa 


or an intercalary one. 
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Table LI helps to determine what Hindu Solar year concurs at its beginning with any proposed 
year of the Hejira ; and inversely to indicata) ia what year of the Hejira any proposed Solar year 
happens to begin. 

Thus any Hindu Solar year commencing between A. Hejira 1 and 81 has for limits, the 18th 
(one day less than the 18th, registered in the 3d column of the second Section of Table Llj, and 
the 21st (one day morg than the 20th), March of Its concurrent European year, Julian style. 

Any Hindu Solar year falling between the 906th and 1009th year of the Hejira aannot 
commence earlier than the 26th (one day lest than the 27th), and later than the 28th (one day 
more than the 27th), of March, Old style; or before the 5th and after the 7th April, New style. 

TABLE LL 

Exhiliting the respective begi/inings of the Hejira, a7zd Hindu Solar, concurrent xilh 

European Secular years. 


Hindu Solar years concurrent 
with Kuropean Secular years. 


Years of Hejira concurrent 

«ith Europaan Secular years. 

Anno 

Epoch of 

Ilfjirae. 

beginning. 

1 

16 July 

81 

26 Ffbruary 

181 

1 Ffbruary 

2 57 J 

1 January 

^S8 S 

20 December 

391 

1 December 

494 

6 Norember 

597 

12 October 

700 

16 September j 

80J 

22 August 

906 

'28 July 

. 


0. S. N. S. 

1009 

3 July 13 July | 

1112 

7 ,, 18 June 

1213 

!3 „ 25 May , 

1313 

18 Apiil 1 May 


Anno 

Cali 

yugam. 


4502 1 1323 
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TABLE LII, 
Part the First. 


Shewing the Sun’s mean Longitude on the Islof January of each Secular year of the Julian Ka'endar, 
from A. A. C. 4000 to A. I). 4000, constructed by means of Dclalaiide’s Solar 'i ables 1 and II 
{Edition of 1764) for noon time usder the Meridian of Paris. 


■ I- 1 

II. 1 

HI. 1 

1 

I 






1 

Q’s 

motion for | 

1 





Years before Clirist.l 

Years after Christ, j 

Bissextile 

^'ear.s. | 

1 





Solar 



Solar 



1 




1 





Julian 

©’s mean 

Julian 



mean I 


O’s mean 

Q*s motion for 4 

years I 

Secular 

motion 


Secular 


motion. 

ye.trs 

motion. 

either ascending 

or descending. 

years. 



years. 







1 

I 






s. * ' 

0 


s 

• 



t 

g 

1 





4000 

3 7 19 

59 

0 

9 

7 

57 5 

• 4 

1 

50,23 

! Years asceiidlr 



3000 

3 14 59 

15 


9 

8 

43 1 

3 

3 

40,45 

1st Common 

vear 


41' 

43*. S 

2U00 

S 22 38 

321 

200 

9 

6 

28 56 

12 

5 

30.68 

|2d do. 

do. 


30 

29,3 

1900 

1 23 24 

27 


9 

10 

11 52 

16 

7 

20.90 

3d do. 

do. 



16 

9,S 

ISOO 

3 21 10 

23 

400 

9 

11 

0 43 

20 

9 

11,13 

4th Bissextile 

— 

1 

59,2 

1700 

8 24 56 

19 

500 

9 

1 1 

46 43 

24 

U 

1,30 

Years deseteding. 

1 

1600 

8 25 42 

1'4 

600 

9 

12 

32 39 

28 

12 

61,58 

,1st Com. yfar.| + 1 1" 20“ 45’ 40*. 5| 

1500 

8 26 28 

10 

700 

9 

13 

18 35 

32 

14 

41,80 

12d do. do. l-f-tl 29 : 

1 21.0 

1400 

8 27 14 

6 

800 

9 

14 

4 30 

36 

16 

32,03 

Sd do. do. N- 1 1 2 

9 17 1,5 

1300 

3 28 0 

1 


9 

14 

50 26 

40 

18 22,26 

4th Bi'^sextile.’-f- 

0 

0 

1 50.2 i 

I 


3 2S 45 

57 


9 

15 

36 2^ 

14 



20 

12,49 

SL',"l’LCMENT.\Uy TAiSLE. 

1100 

8 29 31 

m 


9 

16 

22 17 

43 

22 

2.72 

jCoIkctire number of days at tne 

1000 

9 0 1^ 

4S 


9 

17 

a 13 

52 

23 

52,95 

cn(] of each Sc 

ar month. 

900 

9 13 

44 


9 

17 

54 9 

56 

25 43,171 

1 Bengal 

Tamul 




9 1 49 

40 

mu 

9 

18 40 4 

60 

27 

33,10 

1 names. 

names. 


of days 



— 








] Vaisacha 

Liiaitram 

T 

30 

700 


35 

1500 

9 

19 

26 0 

04 

29 

23,03 

ijyuishtd 

Vya ssei 

t5 

02 

-600 

9 3 21 

31 


9 

20 

11 .56 

08 

31 

13,S0 

.A'sliad’ha 

A uni 

li 

93 

1 .500 

9 4 7 

27 


9 

20 

57 51 

72 

33 

4, OS 

8ra.vai)a 

•Audi 


125 

400 

9 4 53 

22 


9 

21 

43 47 

76 

34 

54.30, 

Bliadrapada 

AuTani 

Q. 

156 

300 

9 5 39 

IS 

j 1900 

9 

22 

29 43 

80 

30 41,53 

.\',s«ina 

Paratasi 

'K 

ISO 











t/arli!;a 

Arperi 


216 

200 

0 0 25 

14 

2000 

9 

23 

15 38 

84 


31,70 

Margasiras 





100 

9 7 11 

9 

3000 

10 

0 

54 54 

83 

40 

24,99 

or 

Carti^a 

III 

246 

0 

9 7 57 

5 

j 4000 

10 

8 

34 ll 

j 92 

42 

15,21 

Agrahayan 




275 











iaushia 

.uarzaii 





300 

* 

2 

17 46,98 

1 96 

44 

5,43 

.Magha 

Tve 


Vf 

305 




400 


3 

3 42,04 


* 45 

55,60 

P'hal'guna 

Mauss-i 


334 






3 

49 38,30 

1200 

1 31 

51,32 

Ctiaitra 

Poon 

ijoni 

K 

365 


Application of this Table for finding tiie Sun’s mean Longitude on the 1st January of any Uisscxiilc 
Julian year, and on the dlst December of any Common year of the sanjer^yle. 


Example I. 

Wanted the Sun's mean Longi- 
tude for A. A. C. 7iQ, a Bissextile. 

p. • ' " 

By col. I .A. A.C.700 9 2 35 35 
Ci'l. in for 20 years — 9 11,13 

Mean Long, sought 9 S26 23, S7 

■>nd the year being a Bissextile 
one, the Longitude so found is for 
the 1st January at noon A, A. G. 
? 20 . 


Example II. 

Wanted the same for A. D. 542, 
a common year. 

s. “ ' * 

ByCol.II A.D.500, 9 11 46 43,0 
Col. Ill for 40 years, 18 22,26 
Co! . I V for 2year5,l I 2 9 31 21,0 

Mean Long, sought 9 11 36 26,26 

and the year being a Common one, 

(he Longitude so found is for the 

[3l5t December 511, 


Example IIJ. 

Wanted the same for A, D. 1816, 
a Buiseitile year. 

s. * ' * 

ByCol.II A.D.IROO, 9 21 43 47,0 
Col, III for 16 years, 7 20,9 

^Ican Long, sought 9 21 5l 7,9 

I and the year being a Bissextile 
lone, the Longitude so found is 
for 1st January A. D. 18 Ui, 



















N. R—In Bis. 
sexttle ye*r«» 
one day is t® be 
added to the 
respecfise sums 

For an explanation of the first part of this Table and from February 
particularly of its 4tb column, see DeJaSande’s Astro- downwards. 
nomy, book Vf, to!. I, art. 994 and followiug: the 
second part is self-eTident, and therefore requires no 
■ -- - explanation. But as those who may hare occasion to — - — • 

use these Tables may not hare that work at their disposition, it may be proper to state that for 


100 3 8 23 53,0 
200,8 17 7 43,0 
SQo'g 25 41 39,0 


the sake of eonreniency they were arranged on the following principle. 

If you have the Son’s mean Longitude for any annual Epoch and you want It for the next, add 
his motion for 385 days, Which is II* 29* 45' 40’,5, if the following be a Common year : but if it 
-hea Leap one, add evermore, the 0’s mean motion for one day, i. c. 5^ 8*, 3, in alt 44' 48', 8 : 
and the Longitude so obtained will be for the 1st January in alt Bissextile^ and for the 3 lit 
j^eoember in -all Commos years. The aggregate of 1, ■2, 3 and 4 years equation is gifen in 
columx 4tb, part Ist, of thla Table, and is to be applied M follow*, for descending years. 
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Examflb IV. 

Let the Suii’> mean Longitude on the Ist Janaarj 1816, he foaod tp he 

8. • ' » 8 • ' ' e. • ' * 

I. 21 43 47 II. 0 21 43 47 III. 9 21 4t 47 IV. 9 21 43 47 

A. n. 4a 40,5 ^ ^ 11 £9 31 21 ^ ^ 11 29 17 1,5 a n ^ ^ ^ 

1817 - 9 21 29 27, 5 1818 . 9 21 15 S 1819- 9 21 0 48,6 1820. 9 21 45 37,3 

Coinoion Common Common Bissextile 

31st December ISIS. 31st Decembtr-1817. Slst December 1818. 1st January 1820. 

Oil the same principles (he Equations for ascending years, such as those before Christ, arc to be 
applied to the Longitude due to the given Epoch with contrary Signs, 

Example V. 

Let the Sun’s mean Longitude on the 1st January A. A. C. 7*0, be (Ex. I.> 

s. • ' * s. * ' * s. • ' ' s. • ' ' 

I. 9 2 26 23.87 11. 9 2 2S 23,87 III. 9 2 26 23,87 IV. fl 2 26 23,87 

n c. _ B. c. . B. C. B C. _=il ^3.-! 

721 -V 1 41 35,07 722 . 9 1 55 5-1,67 723- 9 2 10 14,07 724 . 9 2 24 33,6 4 

ConimoQ Common Common Bissextile 

Slst December 720. 31st December 721. Slst December 722. , Ist January 724. 

I shall now give Examples to shew how to find the Sun’s mean I.iOngitnde far any particular 
day or instant, both according to Delalando’s Tables, and Table HI, 

1» By DelaUnde’s Tables, 

N. B, — In Bissextile years if the proposed date fails in Janmary or February, retrench one 
day there^om. 

•Ex.asiplb Vf, 

Wanted the Sun’s meao Longitude for the 11th March A. A. C. 720, at 6* 49' 10* p. m, 

s, * ' 

By Example I, Q’s mean Longitude Ist January A. A, C. . 9 2 26 23,87 

By Delalande’s Table HI, O’s motion 11th March • 2 8 59 43,1 

Do. Table IV, for 6 hours - • • 14 47,1 

49 minutes « . » 2 0,7 

10 seconds ... 0,4 

O’a mean Longitude sought - II II 42 55,17 

Here there would be no difference in the process if, instead of Delalande’.s, we bad used T.nhie 
LII, because in counting the number of days elapsed from the beginning of the year to the 11th 
March, we would take 31 days in January, 29 in February, and II in March : in all 71 days. 
But because the proposed year is a Bissextile one, and consequently t.he Sun’s meao Longitude at 
its beginning, is given for the 1st January at noon, owe day is to be retrenched from the sum ; 
the remainder is therefore 70 days, with which referring to the Ist column of the second part of 
Table LII, we find 2‘ 8“ 69' 43*,1, the »me quantity a»is given in Delalande’a Table for the 
11th March. 

Example Vlf, 

So By Table LII. 

But if the number of’dayS elapsed are not to be found at once In Table LTI, then it must be 
divided into two parti or more, as the case may require, thus ; 

Let the Sun’s Longityde be required for the 15th March, at 0'' O' 0* 'A. D. 1817,— We have 
in January 31", in February 38, in March 15, sum 74 days. 



9 21 29 27,5 
2 8 59 43,1 

0 3 56 33,$ 

0 4 S5 43.9 


By Example IV, ©’3 mean Longitode 3tst December 1816 
By Table UI, part 2, col. 1, for 70 days . *■ 

do, do. 4 days . w 

0’s mean Longitude sought ^ 

The same result would hare been obtained by Delalande’s Tables, by the addition of only two 
quantities : 

s. • ' * 

G’s mean Longitude 31st December 1816 m m 9 fl 99 27,5 

By Table III, 15th March . . . 2 12 66 16,4 

Same Longitude as before . 0 4 25 43,9 

There remains only to shew how, by means of the same Tables, the time may be deduced from 
the Sun’s mean Longitude, which is only the conrerse of the preceding operations, but is to be 
done by trials when the year is kuown. 

Example VIII. 

Let the proposed Sun’s mean Longitude be 7’ 5* 38’ -12’ and the year A. D. 542. 

£y Example 11, Q’s mean Longitude 31st Dec. 5-11 . 9’ 1 1* 36' 26",2 

By Delalaade’s Table 111 - - - 

'Table IV 

Do. mum 


23 43 22,4 25th October. 
17 14,9 7 hours. 

1 3G,1 39 minutes. 


2,4 59 seconds. 


2,5th October, 39' 59'', corresponding to . 7 5 33 42,0 Longitude, 

The same by 'Table LI I. 

The operation by Table LII Is a little longer than by those of Delaltnde’s, owing to the Siin’s 
epotion not being registered in it for erery day in the jetr ; but i.t is to be performed by the same 
process. 


G’s mean Longitude Slst December 5ll 
'Table LII, part 2, colutou I 


s. * ' ' 

9 11 26 £6.2 

6 17 7 46.0 200 days, 

2 £8 42 29,7 
0 7 63 6,0 

JO 0 17 11,9 
1 38,6 

7 5 S8 42,0 


90 
8 

7 hours. 

40 minutes Os. 


273 days. 
298 

£5th 


S98 days, 7‘ 40' 0' 

Now by the Supplementary Table, part 2, we hare 
'To the end of September 
N umber of days aboxe found 

October 

the difference of the results by the two sets of Tables is therefore only 1 second of time. It 
need not be obserred, that those who possess Delalande’s Tables, will find them the most con?e- 
nientof the two. 

Of the Supplementary Table, Part the First. 

ri: days have elapsed of the Christian year 5 12, let it be required to find the 

-u-iU o ..r Sydertal date answering to that period which, by .the preceding Example, we have 

fou. d to answer to the 25th October of the said year. ’ ^ 

by the usual process .that the Hindu year began on the 19th March, say ; 
<• ‘ e eginiiit^ rf the year to the .said date there hare elapsed 78 days. 

But the days expired by proposition are 

Subtract » 


293 

78 


Bj the Supplementary Table, part I, to the end of Arpesi 


220 

216 


which shews that the 25th October . i . . m , . r 

the Bengal one Margusira,. ^ ^he 4tli of the Tamul month CarUga,- or of 



CHRONOLOGICAL TABLES 


jriTH DIRECTIONS FOR USING THEM. 




AN ACCOUNT 

Of three Chronological Tables, the contents of uhich were calculated on the 
principles disclosed in the Kala Sankalita ; exhibiiing the numerals, names, 
characters, and epoch of commencement, or end, according to European 
account, of SOO Solar and Luni-solar years, concurring with those of the 
Christian XVIlth, XVllItli, and XIXth Centuries ; and including eight 
different Styles, each being used in sojne part of India- 
Also the concurrence of the Christian years with those of the Hejira, and the 
Epoch of commencement of the latter from A. D. G22 (A. 11. \) to A. D. 
1900- (A. H. 1318;. 

The doctrines contained in the Kala Sankalita, seem at first sight to he 
Such as to interest only those who intend to make a particular study of Indian 
Astronomy and Chronology ; but little adapted to the occasions and taste oi 
that clasS' of readers for which it was originally intended. On a nearer view 
however, it will be discovered that although a knowledge of the theories which 
were investigated in that work, may be dispensed with for using the Tables 
under consideration, yet in our present state of information on the Elements of 
Hindu Astronomy, on which Indian Chronology must rest, the la,tter could have 
given no satisfaction to any class of readers if they had appeared for the first 

time supported by no sort of authority. 

It is moreover to be considered, that the higher questions on Chronology 
which may be proposed, such as refer to Astronomy, cannot be resolved by any 
set of Tables only ; and that, in such cases, the most ingeniously contrived and 
most elaborate Tables, require the assistance of theory. 

Yet I am prepared to hear it said that in the elementary part of this work, 

I have exceeded the necessary bounds of an introduction, and that it would 
have sufficed, since the production of the Chronological Tables was its ultimate 
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object, to haTC exhibited the leading features of the systems according to which 
the Hindus divide time, without entering into those considerations on their 
manner of operating, which fills so considerable a part of the volume. To 
which objection I shall answer that had J done so, I would have done nothing; 
because the difficulty consists principallyin our not understanding yet distinctly 
the mechanism of their computations. For although we have many excellent 
and profound tracts on the general structure and principles of Hindu Astronomj^, 
yet I do not know of one that w ould have clearly explained any of the columns 
of the Tables referred to, although none aspire to any thing higher than the 
resolution of very simple questions respecting time. 

Blit independently of the above considerations, there is another one, which 
is of a local nature ; and which, if it be true that it applies to our Indian public, 
must a fortiori, act with reduplicated force on all European readers and critics. 

There is in ever^’ country of Europe a numerous class, which although it 
cares little for abstract science, yet is well disposed to benefit by its speculations, 
when aiming at useful results ; provided some well qualified person, or body 
of men, will stand forward, and vouch for the soundness of the principles on 
which any improvements proposed to its adoption, is grounded : Tlfus on the 
signature of some of the members of the Board of Longitude, or of the 
Academy of the Sciences, the Legislature will adopt, without further examin- 
ation, a set of new Astronomical Tables, or a new standard measure ; and the 
whole nation will trust to both, without caring if Mendoza valued the accuracy 
of his Tables more than his life; or how many degrees of the meridian, Delambre 
and L'lmbton measured on the surface of the earth. 

But in matters of science (and in.such matters only), the case stands otherwise 
in India. If authors are rare among us, critics are still scarcer. Business, in 
all its various acceptations, is the main spring of the actions of the community. 
The ministers and officers of a great and powerful sovereign, (as Marquis 
Wellesley emphatically called (he Civil Servants of the Company), the Pio- 
coasuls who, under the name of Political Residents, govern the courts of P^ativc 
Princes ; and the Merchants, whose whole attention is fi.xed on the success of 
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tlieir own adventures, have too little leisure to attend to the abstract speculations 
of the unoccupied ; and the military class, like that of every ether country, seeks 

laurels in it* appropriate fields. 

• 

When, therefore, a production nut of the common walks of literature, makes 
its unexpected appearance, and tries to recommend itself on the score of utility, 
no one is to be found to imprint that seal upon it, which, like the King’s mark 
on a piece of plate, would cause its practical object to be adopted by the put.lic 
without a question ; and in such a case there being no one to judge for all, 
every body expects to be enabled to judge for himself. 

The same reasons will induce an European reader to be still less confident j 
for at least in India iii a case of pcren'.plory necessity, the Ndti\o Sa4ras may be 
resorted to ; and alihough they may not be able to convey dcniouitration accord- 
ing to our own mode of argumentation, many will pronounce with perfect 
ceitainty on questions which refer to their theories. 

But to what critic in Eurt)pe is the reader to address himsrlf , for settling 
his opinion on a work of this kind ?— If the rudiments of iliodu Chronology 
aic so liule known to us, wljio have (not uneducated) spent tiie most active part 
of our lives among ihe Indians, by what criterion, short of a lull ixposi).''e of its 
component parts, will he pass judgment on an insulated iosirumcnf, which 
purports to measure time according to the fancies of nations, some of which he 
perhaps never heard of in the course of his life 

it was therefore not only necessary to draw these oriental ; Ipmenfs out of the 
hidden shelves of the N^ative Astronomers, but to pubb.si: them .,3 fo.'.o, that the 
I. dian Chronological Tables now presented to the public, mi riit be appreci- 
at'd according to tiie degree <>r merit which they may possess, i iius an Induiii 
author who lights the midnight lamp, and gropes uiiaccomp.K.i( d, through (lie 
obscure and endless windings of Hindu Astronomy, is not only bound to common 
accuracy, but (if be rightly calculates his chances of success) he must levy, 
train, and even arm critics, where isoiie were before to be found , and weapons 
procured by himself, must lie at all times at the disposal of whoever may 
feel disposed to turn them against iiis production. 
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On iJie use and application of the Tables- 
In giving an account of the Chronological Tables, I shall assume that the 
reader has not perused a line of the Kala Sunkalita ; and that he is totally 
ignorant of Hindu Astronomy: hut that, bis object is solely to find, with as 
little trouble as possible, what Indian ’or Blahomnif dan year (of a specified 
account of time) corresponds to a proposed European year. Ti o determine 
furtbgrmore the Epoch when the year sought commences or ends ; and lastly, 
to fix the date of commencement of any Hindu Solar or Blahommedan month, 
when that of the beginning of the year is known, with reference to the Euro- 
pean Kalendar, and vice versa. 

I shall not detain the reader by a tedious description of each column of the 
three Tables : the best and readiest account that can be given of these is to 
refer him to the headings of each, which are sufliciently explicit to dispel all 
fears of confusion. 

Supposing therefore, that their respective contents are known, I shall proceed 
and give examples of each of the above enumerated cases, propounding fiist 
any specific Christian year, according eillier to the old or new styles ; and 
requiring the name, character and beginning of 'any year registered in the 
Table. 

Examples. 

I. 

Let it be proposed to find the years of all the styles referred to in the first 
Chronological Table which answ'er to A. D. 1824, N. S. 

1" Find the year 1824 in the first column on the left, and keep the eye on 
the same line. 

2" You will find in column III, that the year of the Cali vug which expires 
in xbe month of April is the 4925(h ; and consequently that the current one 
after the renewal of the year, is the 4926{li. 

3" By column IV, that the year Saca, or from the birth of Salivnhana, 
which expires in April, is the 1746th ; and that the year which begins then is 
the 1747th Saca. 

4” By column V, that the year of the .dEra Farasurama which ends in the 
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monlh of September 1824, ig the last or 1-lOOOih year of the Sd Cycle of the 
same number of years. 

5* By column VI, that the Solar year of the Mta. Grahaparivrithi, which 
ends in April with the common Solar year, is the 4Sth of the 20th Cycle com- 
plete ; and that the next year is the 49th of the 2Ist Cycle current. 

6? By column VII, that the Vrihaspati, or Jupiter’s year which hegins^r 
rather which is supposed to begin) io April 1824, according to the Surriah 
Siddhanta is Mantnai ha, the 29th of the Cycle of 60 years (Bengal). 

7? By column V^IH, that the same Vrihaspati year according to the com- 
putation of the Tellingas is Tarana, the ISth of the Cycle (Peninsula). 


For the commencement of all these ^ears. 

II. 


1? By column IX, we find that the year of the Cali yug 4923 ends, and 
the 4926th begins on Sunday the 11th April 1824, Civil account. 

2? By column X, that A. C. 4926 began on the 10th of April, at 51 giid- 
di.is, 15 viguddias, Hindu time (20^ 80' European time) after tiiat ot Sun 
rising at LaiFca. 

8? Tile year of Jupiter being only used for giving a specific name to the 
S.ilar and Luni-solar years, their specific duration is not considered in any part 
of India : and on that account their beginnings are not registered in the Table, 
though these may be ascertained as precisely as any other. 

4? The 1000th year of the 3d Cycle of Parasurama by column V (2d div.) 
ends on the I4th September 1824 ; and the following is the 1st year of the 4th 
Cycle. 


Note. 

Previously to A. D. 1752, the Julian K.Iendar alone was used in England, 
Cii that account a section of column IX gives the date of beginning of tiie 
Solar vear, accordin'*' to the old style, from A. D. 1600, to 1 150. I iie two 
yejrs that are wanting to reach the Epoch of the reformation, not being of 
sufficient importance to introduce that column in the Table of the second half 
the eighteenth century, have been neglected ; but may easily be replaced by 
reader, if the occasion should require it. 


Of the Grahapiri- 
vj'jthi. 


Xame of Juj>iter*i 
ve«.’r ac<'"r<)ing' to 
thf Surrjub SidiHun- 
ta. 


Pn. arconling to the 
'IcUiugak, 


of (beSo» 
1..I >t*or, Civil juid 
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Of the year of Para* 
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The savTie o'-cnrifin^ 
to the Juiiau slyie. 
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It is also to be observed that during 13 years of a Cycle of 86 years, the 
J riiia^pati viana according to the Surriah Siddhanta, and Jjardistavn, vary; 
(;)c latter in present times expungit'g one year out of the Cycle, IS yearfi before 
ihe former. When that case occurs, the Chacra year according to both 
accounts, is inserted opposite to the same Christian year ; lliat by the Surriah 
Si^ihania being uppermost, [t is therefore necessary, \s ben expounding a 
date by the sole means of the recorded year of Jupiter, to ascertain which style 
was prevalent in the country where the document was found or executed. This 
caution, althonah already giren, in another part of this work, cannot be too 
often repeated for pieventing mistakes. 

To give an Example of the two cases under consideration, 1 shall select A. D, 
1620; answering to the 4781st year co.mplete of the Cali yog. On- referring 
to the first Chronological Table it appears, that whereas (lie Civil year 4T8"3 
began on Monday the Sih April N. S. (column IX), the same ^Monday answers 
to the 2Sth ?.Iarch O. S. (2d part of the same column). 

And V. bcrcas the Irihaspati year, which answers to the 47S‘2tl year of the 
C.ii: 3 ug, is Sncia, (the third of the Cycle) according to the Surriah Siddhanta 
torrccted, it is Pramoda (the 4th) by the J^'nutistavd rule. 

It is liardly necessary to add, that the letter B annexed to the numeral of 
any Ciirisliaii year, or to the date of beginning of a Hindu Solar year, indicates 
lliat it is one of S66 davs ; called Bisscxiile when referred to the former. It 
is pr iper however, to state, that the Hindu Leap years so indicated, are derived 
fr::!n the Sydcnal ones. (Yulo 1st ?ii;'ui:>ir, pa;;e 12 ) 

The XiLh column of the first Ciiro;.olcglcal Table refers to an account of 
time totally unknown in the Peninsula of India, hut used in the Prorince of 
Bengal. It registers the years expired of a style written Sen, but pronounced 
Soi, on the beginniug of the common Solar year. The follow ing particulars, 
which I owe to the favor of Dr. 4Yilsuu of the Bengal Service, and which 
were procured on a reference which I njade to him through the kind inter- 
vention of ray friend Lieutenant Colonel Blacker, (*) constitute all the 
knowledge 1 possess on the subject. 


O SurTejor Geueral of India. 
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The Ben^l year or Sen (pronounced Son ) 1233 began this year on the 
" 1 Ith of April, corresponding to their 1st of Vaisacha— this is the Solar year. 
" But the Lunar year begins on the day of the new Moon in Ch'aitra, and date* 
" by the same aera, being adjusted to the Solar year by the intercalation, when 
" necessary, of a whole month. 

" When the Bengal Sen was instituted I have not been able to learn, bii-t it 
is sa.d by some to have been the act of one of tlie Mahommedan Kings of 
" Bengal ; and it seems to bear reference to the Hejira year, differing from it 
” at present but 8 years. — It seems likely to have originated in some clumsy 
attempt to make the Hindusadopt the Rlahommedan computation numerically, 
" without adjustiug their Solar to the Xrrnor cear of the K.jira, Consequently 
" in about three centuries, it will have lost eight years, or thereabouts, and 
“ this corroborates the tradition which assigns its introductiijn to the Blahom- 
'' medan Kings of Bengal. We, have the same date in use on Ihl* side of India, 

“ in Tirhut, and the Western Provinces. 

The Vilaity and Fusselee years, are at present also 1252 : they arc both 
" Solar j-ears, but differ in their outset. The Vilaity year is reckoned from 
" the first of the Krishna Paesha, or Moon's wane in Chaitra , — and the Fus- 
selee on the same in the month of Ashar. With the difference of a few 
mouths, however, they run parallel with the Sen, or year of Bengal, and 
f.' probably originated in a similar mistake.’* 

In saying that they run parallel, however, I mean merely as to the date of 
** the year through a long series, for the months and days do not always corres- 
pond.*’ 

From the above account we conclude that the numeral of tlie Sen year, 
serves to desi«"oate both the Solar, and Luni-s<>iar years, in fiie same manner as 
the names of those of the Cycle of 60, or Vribaspati years. The way of finding 
by the Chronological Tables the numeral of the Bengalee year which concurs 
with any Christian year, is therefore the same in both cases, and rtquiies no 
particular Example. 

g jlje Solar vear used in Bengal is that of the Surriah Siddhauta 

(365'* 155 3lP gP;, whereas that of the Peninsula is the year according to 
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the Afir. SiJdhanta, (3Gj^ 15^), there will oceasionall)' be found the 

(iiiitTence of one day between the beginning of the Saura Mana, as regi«tered 
in the first Chronological Table, and that which is current in Bengal ; lot 
lh(3 reasons stated at {lages 63 and US, in the 1st Appendix p. 239, and pages 62 
and 65 of the Tables of the A'h/n Sankulitu. Thus whilst the present Solar 
rear- 4927 of the Cali vug is taken on the Coast to begin on the llth April ; 
the same vear is accounted to commence in Bengal on the i2th April 1825. 

It would have bten impossible to notice that difference in the General 
Tabic, which was principally constructed for the use of the people of the 
Peninsula. 

III. 

The secord Chronological Table, refers solely to the Lani-^olar Astronomical 
year of the Hindui^ called in the Peuuistila the Siddhania Chandra fslana. As 
the construction of that year is very complex, it was not found possible to 
render the arrangement of the articles registered in its columns, so simple as 
that of the preceding ones ; a proper attention to the following explanations 
will however, suffice for preventing mistakes. 

Column I and II require bo explanation. 

Column III indicates what is called in this work, (he chctracier of the Luni> 
aolar year, which begins during the Christian year registered io a line with it; 
namely, whether it be a com.non one of 12 Lunar months; an intercalary one 
of IS; or lastly, a double intercalary year with an expunged month, being also 
of 13 Lunar months; two being repeated, and one being left out. (*) 

1? When the space opposite to the year expired of the Cali yug, registered 
in the 2d column, is left blank, it is a sign that the Luni-solar year which is 
about to commence, is a common Sumvat sara, and consequently consists of 
S51 Solar days, 

2? When the letter A is inserted in the said column, it shews that the Lvini- 
solar year which is commencing is an .Adigah sumvat sara, or intercalary year, 
and therefore that it consists of 384 Solar days, (f) 

( ) Vide Key to tlie Siddhanta Chandra Mana, page 71, 

(h) For computing what month is to be repeated, see do. page 142.. 
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S? Afid when the letters AC are found in the same column, it indicates that 
the new vear is a Cshaya sumvai sara, or double iutercalarj jear with an 
CKpiing'ed month. (♦) 

ribw these circumstances were determined may he seen in the 3d part of the 
Seaind Memoir, which begins at page 149, the particulars of which are foreign 
to the object of this article. 

It is to be well understood, that in all the cases registered in the second 
Chronological Table, the intercalation, or suppression of a Lunar month in the 
approaching Chandra mana, will occur in all (he Christian years registesed in 
a line with the character, in (he first column ; but only in the Lutii-sulai u>:ir 
Vinch begins on (he expiration of that the numeral of winch is given in the 
second ; for in present times the renewal ct the Hiiidu Luni-solar year occins 
generally in March, or the beginning of April, so that the sums Christian year 
answers in part to two Hindu ones ; and the intercalation ahvays occuis in the 
latter part of the former^ (f) 

Examples. 


A double intereala- 
ry year iiiih aa 
expunged mouth. 


InUrcalatioust 


1“ Let the same Christian year 18^4, answering to the 49S5th and 4926ih 
year of the Cali y.ug, be proposed. 

By Column HI,, which is left blank, in the same line with 1824, we see tlut 
the Luui-solar year 4926 of the Cali yug is a common one, i, e. of 12 Lunar >'="• 
loonlhs, or 354 Solar days. 

2° But let A. D. 1801 be proposed, then the letter A opposite to if, in col. 

Ill, shews that a Lunar month .will be intercalated in the year 4903 of the An iu,„cttiary. 
Cali yug, being (he next to 4902 in (he 2d column ; and therefore, that the 
former will consist of 13 Lunar months or 384 Solar days. 

37 Lastly, let the Christian year be A. D. 182r2. As we find the character to , "S 

be A. C. in the 3d column, we conclude that two months wi ll be repeated , and 

xvhat n,onth is (o ' 

(+) A different arrangement would hare confounded all references to the body of the yvo.k, in 

... , , ^reserved. The Aharganas giren hi the IXth and X(h 

Which the Indian system of notation was preservea. 

. , , with the dates giren in the I7th, Vth and Vlth, whicf* 

columns would also have no longer tallied wun rne & < j 

Would Lave pieveated all means of rerUication, 
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one expunj^ed in flie 4024th jcar of the Cali vug : so that the Luni-solar year, 
as iu the preceding case^ will consist of 13 Lunar months, or 384 Solar days. 

How the months to be intercalated, or expwinged, are to be determined, is not 
cf the competency’ of these TTables alone ; but the resolution of these ProVrlems 
will be found at Article 0, Part JI, page 142 of the Key to the Siddhanta Chandra 
Ma tia, and oilier places. 

Column IV^ gives the last feria, or weekly day of the Luni-solar year whose 
numeral is inserted in the second column. 

Column V gives the European date of the last mean conjunction, according 
to Hindu computation (derived from the Abargaiia inserted in column X), which 
determines the end ot the Luni-solar year registered in the 2d column. 

Column VI gives the date of the last conjunction in the year, according to 
Hindu Solar Sydereal account, and because the Luni-solar year always begins 
during the last month of the Solar year, the dates therein registered, refer 
invariably to the Solar month Chitra, the same as the Tamul Poongoni. 

This column, independently of the Solar Sydereal, also furnishes the means of 
finding the Civil date of the last day in the Lurii-solar year ; the difference of 
which is indicated by a stroke before the figure, implying that the numeral of 
the Civil Solar date, is by one day less than the Sydereal one. 

Tiius if I want the Solar iSr/dereoZ and CivU date of the last day in the year 
4923 of the Cali yug, answering to A. D. 1822, I find in column VI opposite to 
thut Christian year, 13th Chitra, which is the Sydereal date ; but as there is a 

stroke before it, I conclude that the Civil date is the 12th of the same 
month. (*) 

(*) Vide Key to the Siddhanta Chandra Mana, page 82, for the manner of calculating these 
dates . hut as in the article referred to, the Solar Ahargana ■which was used, is that by the Surriak 
Siddhanta, ■whereas that by the Chronological Table is the Ahargana according to the jfria Sid. 
dhanla (which is preferred by all modern Sastras) the results will differ by one day in the Sydereal, 
gh not so in the Civil account, as may be seen by the following computation, which s^ews the 
connection of the columns and of the Tables. 

JO Solar Ahargana, Chron. Table II, col. IX, A. D. 1822 . 179SI66 20 12 30 
Luni-solar do. col. X, . . 1798143 


Difference - 


18 
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And lastly, by inference, since the Solar Civil date of the last conjunction io 
the year 492.‘i of the Caliyugfell on the 12th Chitra,it follows that the Prathama 
T;dhi, or first Lunar day of the Luni-solar year 4924, fefi^n the 13th Chitra 
of the Solar year 4923, i. e. 19 days before the end of the said year ; as wai 
exemplified in the Kalendar exhibited at page 67 of this collection. 

This last consideration leads us to another one which may be easily under- 
stood, namely, that with reference to the Cycle <;f Jupiter of CO years, the Luni- 
solar will change its name 19 days sooner than the Solar one, the former being 
calkd Vijya from the 24th March 1822, and the latter still Xandana until 
the 11th April, as may be seen on referring to the first Chronological Table. 

In what has been said touching the date of the Pruthumn lidhi of any ^ear 
or month, the reader, who is supposed to be unacquainted with the text, must 
be warned that its being coupled with a particular Solar date, depends on us 
having begun bffore, or at Sun rise; in which case it is coupled with the Solar 
date with which it mainly coincides.~Or in the latter supposition that it begun 
tifter Sun rise, for in that case it is registered along with the ensuing Solar doy. 
And U.tlj, that if the t.id, or an, other Titibi, fcsfet and between two 


t.b.roe„..rf b,..e d.,. b«.e«.t. Sol.r ooe.t. fr.« FriJ.y, ..U .b. L™i..o!a, f,o, 

Ihurfday = 19 tea 

5-: By Chron. Table I, col. XI, find for tbe same year Root - rhurscay (1 ) . - ^ 

giving Thursday the 11th April, CWil and Sjdereat account. j 

Subtract the constant Root for the month Chitra, Taole III - - 

Root 1st Chitra, or Tamul Foongoui - (1) 59 51 >3 

Slonda y, 

T. tb. r.,1. i-t cbbr., .. r..d b, cb,w,EM t.m. i. a, .b.. ,b. 

Do„inicLLett„.c.orfioa».b.Cr.gori.. K.l.»de-r 13=3 o f t »|'b .h.ch ..f.w.e, 

1 mt u oLniit 30 dav'S bcft^r« ihe 1st \ aisa cha shewn bj the Table 

loany Kalendar about the lUh March .about outlaws / 

*' .... , Ai,« c,.oi,,renl dat**, actually falls on the 11th March : 

to fall on the 11th April) we find that Monday the Sjdrre.nl Oat , J 

, I . r 30^) on ihc ISih Ciril account. 

but on account of the 59 guddias in surplus ( .o „ n •, , n, j a 

• .!► a * 1 , afr ^> 1 - <?idereal bular month Chitra counts 31 days and 

From this computation it is manifest that the ^ivcie , , b Y from 

^ r. *• I for Vaisa cha was only 20 ^ud.) II nre if from 

the Civil only 30 , (because the fractional R ..or! ■ nf tl o VuiAjcoI 

• J J , , i. rkWri wp retrench 19, there rcr.aiui 13 for the 

1st Vaisa'cha, or 32 days from the 1st Ch.tra, 

ilate Will be 12.a Luitra. 

date sought, and for the same reason the Ciuf da 
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Sun-risio^s on (lie same Solar day, it is ealirely left out of the Luni-soUr 
Kaletidar. (*) , 

Thus the Vltli column of (be second Chronological Table expounds three 
cases by mere inspection, which cannot be resolved by the common rules 
without very consideratile labour. [t is almost needless to add, that when thc’ 
true time of Sun rising is referred to, as it occurs in any Latitude or Longitude 
arbitrarily proposed, the precise Solar date of the Amavatya, and Prathama 
Tidhis, above considered, may vary from what it is computed for Lanca in ' 
the Chronological Table. But as this difference can only occur when the last 
conjunction falls very near the time of Sun rising, the case is a rare one, and at 
all events cannot affect the Tabular results, more than one day one way or the 
other. 

The Vllth, Vlllfb, IXth and Xth columns of the 2d Chronological Table, 
can only be of use to those who, having learnt the methods disclosed in the Kala 
Sankalita, might wish to compute the minuter circumstances of the Luni-solar 
year, with a view to fix an Epoch with great precision. They are intruded to 
save the computer a vast deal of trouble, and occasions of mistakes, in furnish- 
ing him at once with two of the Elements on which all Luni-solar computations 
depend ; and also for giving to the uninformed an opportunity of tracing the ’ 
connection between the Solar and Luni-solar divisions of time. 

Column XI registers the year expired from the origin of the aera of 
Vicramaditya, a style which is used to number the Luni-solar years from an 
Epoch more recent than the beginning of the Cali yug ; in the same manner as 
the aera of Salivahana is applied to the Solar years. 

Thus if the numeral of the Luni-solar year which ends in A. D. 1824 be 
required according to the style of Vicramuditya, we find by the column referred 
to, that it is the llSlst, ending on (he SOth March of the said Christian year. 

IV. 

The third Chronological Table, which is general for all years of the Hejira 
from A. D. 622 to 1900, is so constructed, that when you have found the 

(•) Vide Key to tho Siddhanta Chandra Maua^ page 72. 




numeral of the Maboramedan jear which corresponds <o the proposed Cfariitian 
one, 3’ou.knovv (what is called) the Character of the jear; bj which is meant 
the feria or weekiv day on wiiicb it begins ; and this Haotf or Character, aervea 
to find the commencement of every mouth in the Lunar year: fur the years 
of the Hejira are arranged in the respective columns according to the day of 
the week on which each begins. This arrangement though in some respects 
less convenient thau' when the commoo series is followed, has in others, the 
advantage of avoiding errors when taking the numerals and other indices of 
the circumstances of the Lunar year out of the Table ; and affords great 
facilities foe comparing the Initial Roots and Soo/a dina of the Indian and 
Mahommedan rears. 

The ffira of the Hejira is divided into cycles of 30 years, at the end of 
which, the intercalation of the months, which occur in the 2d, 5th, 7th, lOtb, 
13th, I6ih, 18th, 2Ist, 24th, 26th and 29th resume the same series. In inter- 
calary years, one day is to be added to the last Lunar month, called Zooledgee ; 
making that«month consist of 30 days instead of 29, which is its duration in 
common years. These are indicated by the letter B, and the years ending the 
cycle of 30 years by a stroke and asterisk * above and below the same year. 

Example. 

Let it be required to find the numeral, and date of the commencement of 

the year of the Hejira which answers to A. D, 1824. 

Referring to that part of the General Table which contains the years of the 
XiXth century, I find A. H. 1240 in the column under Thursday; its Root is 
therefore 5 : it appears also that its beginning falls on the I4th O. S. and 26th 
August N. S. and as it is marked with an asterisk, that it is an intercalary one. 
i. e. of 355 Solar days ; its month Zaoledge counting 30 days. This proces. ia 
■0 simple, that it requires no further exemplification. 

To find by mean, of the first Chr'iZhi^ical Table the European date of 
beginning of each Solar month of the Hindu Sydereal years. 

V. 


For this purpose I shall give here an abridgment of Table III of the 
present coliection, which will suSec fur resolving all common cases. 


rtnw in «>pm»iS 
l'i« bfcinnieg u( 
fi? Hindu SaUr 
■•ntbi. 



i 


Cf ampin. 


"W 


( ) 


The Root of days to he counted from Sunday. 



Hindu 
names 
of Solar 
months. 

Tamul 
names of 
months. 

Root of 
duration of 
erery Solar 
month. 

Collcctire 
Roots of months 
aecording to 
their ttuiiding 
in the year. 

European 

months 

concurring 

N. S. 

r 

Vaisacha 

Chaitram 

D. a. T. 

(2) 55 3* 1 

D. 6. T, r, 
{%) 55 32 1 

April 

« 

J^aishta 

Vyassei 

(3) ei 12 1 

(6) 19 44 2 

May 

n 

Aihar 

Auni 

(3) 36 33 1 

(2) 56 22 S 

June 

s 

Srarana 

Audi 

(3) 28 12 2 

(6) 24 34 6 

July 

SI 

Bhadra 

Aurani 

(3) 2 10 1 

(2) 26 44 6 

August 


A'swina 

Paratasi 

(2) 27 22 1 

(4) 64 6 7 

September 


Cartiga 

Arpesi 

(1) 54 7 1 

(6) 43 13 8 

October 


Margasirat 

Cartiga 

(I) 30 24 2 

(1) 18 37 10 

November 

t 

Paoshia 

Margali 

(1) 20 53 1 

(2) 39 30 11 

December 

Vf 

Magha 

Tye 

(1) 27 16 1 

(4) 6 46 12 

January 

2: 

Phal^guna 

Maussi 

(1) 48 24 1 

(5) 55 10 13 

February 

H 

Chaiira 

Poongoni 

(2) 20 21 2 

(1) 15 31 15 

March 


Example I. 

« 

Eat it be proposed to find the European date nfeommenrement of the Solar 

month Jtfaishla (lamul Vijaasei) of the 49,i6tli year of the Cali vug, answer- 
ing to A. D. 1824. 

1. Referring to the first Chronological Table we find opposite to 1824 the 
Initial Root of the Solar year, - - 10th April (6'') 51s 15» 0? 

Towhich add thatfor the month Vaisacha in the above Table (2) ,55 32 1 I 

Initial Root Jst of Jyaishta - ( 2 ) 46 47 I 

"Tuesday, Sydeeeal : Wediiisday, Ciml (*). 

To expound the monthly dates of these feria;, we fi:.d in the second 

column opposite to 1824 (1st Chronological TableJ tliat the JJominical Let- 

or that year, according to the new style, are DC. Referring therefore to any 

T d Letter C, about 30 days after the 10th April, we find that the 

j . ^ found, falls on the lltfa, and Wednesday on the 12th May. 

, ** Sjdereal and Civil dates of beginning of the Sol ar month 

Vai^at ha sought. 


(•) The Cisil account e»V» | 


®ne day nore whea th« 


fraction of the Root in guddlai exceed 30« 




I 
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Example II. 

Let the commencementof the Solar month Magha (Tamul Tve) be required. 


• ». G. V. p. 

The Initial Root for A. C. 4926 remaining as before - ( 6 ) .51 15 0 

Take out of tlie small Table the Collective Root up to 

Pans/Grt, which add - - « 39 39 . u 

Initial Root 1st of Magha - (2) 30 45 1 1 

Tuesday, Sydereal; Wednesday, Cinr,. 
Here as the Solar month Magha, falls in January of the jear JS25, we refer 
again to the first Chronological Table for the Dominical Letter of that rear, 
which we find to be B, and as the beginning of the eleven last months of the 
year cannot fall w'ider in each month from the date of the 1st Vaisacha iu 
April than 4 days, (*) referring to the Kalendar in January 1825, we find the 
Tuesday above found to fall on the 11th January ; and Wednesday on the 
12th, being the Sydereal and Civil date of the Ist M%lia (Tamul Tye) sought. 
The above method is so plain, that it would be useless to multiply examples 
any further. 

VI. 


As for determining the beginning of the Lunar months of (he Siddhanta 
Chandra Mana by means of Tables only, it was abundantly shewn in the text 
that such an attempt would be vain ; because the Tidhis of which these mouths 
are composed, depend on no absolute progress ot the Sun or ?Joon iu Ihiir 
orbits ; but on their apparent relative motion ; and because (he manner of 
registering them in the Kalendar is determined by circumstances which have 

never been attended to by any other known people, (f) 

, . .1 A of anv number of Tidhis into a 

Supposing however, that the reduction ot any num 

e e could be cilbctcd wilii precision hy a mech.i- 

corresponding one of Solar days, coaia u , r ■ 

nicsl p, 0 CB», this wofld he «f lUlle in praCce , for the Lu,„.soi,r 

stjle has long sh.ee beta banished Item eil civ.l c,>,,cc,.n, s,.d was only 
retained for the superstitious obscrvaDt...s uoa pr 

Y\c\e Kry to thf Maclh 3 ait’.a Sr.nm Maro, Fatro 15. 

( +) Vide K-y to thr Siddhanta Che.ndra "lana, page 72. 


The brg;nni ne of the 
Lunar ri-sonthsof ilie 
Chttn'Ira Mana not 
snjcoptilile of heinj 
drier mined '>7 ihe 
'i'ablct. 



Approximatiou 
the same. 


Ejaniplcj. 


I 

% 


( x.iii ) 

If nevertheless, an approximation of the European dale of the Prntliama 
Tidlii of anj of the Lunar months of the year were absolutely wanted, it may 
be obtained bj the following easy process. • 

As whaterer be the real ddratiua of .the Lunar Synodical month, it is always 
divided into 30 Tidhis, the hist of which is that of the Amavasya or conjunc- 
tion’ and as the common Lunar Civil year is of 354 Bliunii Savaii, or natural 
days (more nearly 354'*^ 22s 1» 12 p), we have the following proportion. 

As 360 Tidhis, to 354 Solar days, so 30 Tidhis, to 29^ Solar days.— Hence 
if to the date of last mean conjunction in the preceding year, given in theOlth 
column of the second Chronological Table, we add as many times 29 days 
SO guddias, as the proposed month is removed of units from the first mouth 
ill the year, we shall have nearly the Civil date of its end. 

Eximple. 

Thus let the same year of the Cali yug 4926 (A. D. 1824) be again proposed> 
finding by column V, 2d Chronological TabtJe, that the last Aniava'ya of 
4925 fell on Tuesday the SOth March, if to this date we add 29** 30^, the last 
Amavasya of the Lunar month Chitra will fall nearly on the 29tb of April ; 
and the Prathania Tidhi of Vaisacha on the SOth. For the last Amavasya 
in Vaisacha, it will be 2 X 29** 30? == 59 days, which added as before to the 
SOth March will fall on the 28th May, and the Prathama Tidhi of the Lunar 
month Jjjaishld will be the 29tli nearly. And lastly, for the end of the Lunar 
month Mdgha, the 11th of the Chandra Maiia, we have 1 1 X 29'* 30s, or 324<* 
SOs, which added to the SOth March 1624, will give the 17th February 1825, 
the Pro/Artuia Tidhi of P'hal'guna, the I2th Lunar month falling very nearly 
on the ISth February. 

If the year which is proposed, be marked with an A, or AC in the third 
column of the Chronological Table, which indicates a year of 13 Lunar months, 
or 384 days, (more nearly 383** 48?) then the arrangement of the months 

in the new Chandra Mnna, will be disturbed by the intercalation ; and as the 
Table does not inform us which is the intercalated month, the above process 
will only indicate the numerals, and not the names of the successive months : 
but it will still approximate the date of their endings : for 13 X 29<* 30s = 
383** SG^, ^ery near the true duration of the iutercalated Luni-solar year. 
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For n,r European dale of (he commencement of (he Malioran.edan tuner 

mouths. ^aaueai 

There remains novr onlj to shew how the .beginning, of the months of (h- 
nnar year of the Mahommedan, mav be eomputod bv help of the third 
General Table, for winch we have the following subsidiary one. 

The Civil nionlhs, as has 
aef V been said, are alter- 
nately of 30 and 29 days, 
excepting the last, which 
in common years is of 29, 
and in intercalary ones, of 
SO days. 

The figures in a line 
'vith Maliarum, indicate 
Ihe 7 ferias by which the 
Hlahommedan year maybe- ’ 
gin, 1 answering; to Sunday, 


Nuaibe 
of day 
ia rarh 
monih 

f 

Names of 
Arabic months. 


Initial fi-riaj ef month*. 

1 

30 

Mabormn 

■ t 

! 2 

3 

1 ^ 

£ 



23 

Sepher ... 

1 3 

1 4 


1. 

7 



30 

Rabi-cI-Avttl 

1 4 

1 ^ 

6 

7 

1 

2 

3 ! 

29 

Rabi-el.Aukeer . 

6 

1 7 

|. 

2 

3 

4 

0 

30 

Giumadi-el.Avul . 

7 

h 

,2 

4 

3 

4 

5 

6 

29 

G imnadi.el- Aukeer 

Q 

3 

5 

6 

7 

1 

30 

Regeb ... 

3 

4 

5 

6 

7 

1 

2 

29 

Shahaban . , 

5 

6 

7 

1 

2 

3 

4 

30 

Rhamadan . . 

6 

7 

1 

2 

3 

4 

5 

29 

Sliawal ... 

1 

2 

3 

4 

5 

0 

7 

30 

.29 

Zoolcada • . 

2 

3 

4 

1 

6 

1 

7 

1 

‘I 

jor 
f 30 

Zooledgee . . 

‘1 

5 

6 


-1 


’! 


IiOiT lopjrponiiil 

Oie fipjjimiiiij of 
l!ie Miilioaicitiliiu 
taonflis. 


-- ttiiu 3v luiiu lo t woicn answers lo aarrtraay. 

The figures which follow underneath in the same perpendicular line, shew 
fhe initial ferise of all the other months in the same year. With regard to (he 
Dominical Letter which is necessary for expounding tiie Etiropcaii date, it 
niay be cither deduced from Table III, or found at once in Tabic II. As for 
the application of these data, it will best be shewn by an 

Example, 

Let the same year 1824 be proposed, which as we have found at page xr, Ev.ivopit. 
answers to the 1240th of the Hejira, the Root of which is 5 ; and whose begin- 
ning falls on the 26th August N. S, 

Referring to the subsidiary Table, we refer to the column at the (op of wlijch 
h is registered, then following it downwards, we find 7, or Saturday, the ini- 
tial feria of Sepher ; then counting 30 days from the 2Glh August, we find 
that the said month begins oil the 25lh Septeuiber. 
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For Rabi-el-Avulj the next Root is 1, or Sunday ; then counting SiW from the 
25th September, we find that the said month begins ou the 24th of October; 
and so forth, down to the 12th month Zooledgee. * : 

For this last month, as we find a _B ♦ annexed to the 1240th year of tire 
Hejira in the third Chronological Table, we conclude that it is au intercalary 
one; therefore, after havingdeterrained by the preceding process that Zuolcdgee 
began on Sunday the 17th July (the Dominica] Letter being now B), instead 
of counting 29 days from that date, we are to take 30, which adding to the 
I7th July, falls ou Tuesday the 16th of August, the initial feria and date of 
beginning of the 1241st year of the Hfjira; as may he seen on referring to the 
General Table. 

The converse of all the preceding methods, is too obvious to need any par*- 
ticular Example ; because all that is required is, to refer to (he Chronological 
Tables with the Indian or Mahommedan year proposed. The European year 
concurring therewith being registered on the same line in its appropriate column, 
the question is at once reduced to some of those which were proposed in the 
preceding cases, .md therefore needs no further explauatiou* 





First CHRONOLOGICAL TABLE, referring ta variout Tnd'an Solar stgUp and years ; and sHezeing the 
numerals or names, and the Epoch of the commencement of the letter according to European accounts. 
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B 
AG 
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the Cvc!e of I 
GO yeLfs cr I 
Vrihttspati^ \ 
IJfDgki 

rtekouiag. 


Y<ars of 
the Cycle of 
to years as 
reckoned 
South of the 
River fiernia 
tia. 


1 5 j a 

S5 HCnrrei!! years ^ 


Sadharana 

Virodhacrit 


Framadi 

A'tianda 

Raeshasa 


Sobhana 


filli;,' 43 ilSarvadhari 




— Rootsnf YlfgtBiiings 

^ of TrTfnoi' years I 
< counted from 
.2 £ttQday« 


2 ShVVV 


8 2SI iMo 


8 >un 7 




































Dominical Letter O, S. 



(*) Tlie upper uaincj, printed in UaUcr, are thojs by the Sttrrinh Miihauta j the lower ones, ptiuttd in roraan, are those by the Jyautistaja. 


























Years of 
the Cycle of 
(53 yc.irs or 
Vrihaspati, 
JicntFil 
reckuiiiog. 


Csirreiit years. 


Years of 
the Cycle of 
(»0 years as 
reetoaed 
South of the 
Kirer Xernia- * 
da. 2 

Current years z, 


701 ■ eI 

2 D 

3 C 

3 4 BA : 

5 (' 

6 E 

7 H 

B s DCj 
91 B 
17)0 A 
1 G 

B 2 FE ( 

3 I) 

4 C 

5 15, 

B 6 AG 

7 F‘ 

8 E 

9 D 
1720 CB 

1 A 

2 G 

5 h\ 
B 4 ED 

b e 

6 B 

7 A 

B &GF 

9 E 
1730 D 

1 e 

B 2 BA 

3 G 

4 F 

5 E 

B 6 DG 

7 B 

8 A' 

9 G 
l74o]FE 

1 D 

2 C 

3 B 
B 4 AG 

b F 

6 E 

7 D 
IB 8CB 

9 A 

Ii750 G 


B 4802] 
A S 


A 4820 


B 4830 
A 1 

G 2 


D 4810 
CB 1 

A 2 

G 3 

F 4 

ED 5 

C 6 

B 7 

A S 

GF ? 

E 4850, 

D ' II 


23 1877 I2i 

4 8 13 

5 , 9 13 

6 880 12 


9 ' 3 13 

30 4 12 

1 .5 12 

2 6 I3{ 

3 7 13 

4 8 12 

5 9 13 

6 890 13 

,7 ■ 1 13 

■81! 2 12» 


-5113! 

61121 

7 13! 

8 13i 
:^13; 

, 900 12’ 

1 13 
^13 

3 13 

4 12 
f> 13 

6 13^^ 

7 13 

8 isj 

9 13 
910 13 

1 13 

2 13 

3 13 
4113 
a 13 

6 13 

7 13 

8 13 

9 13 
920 13 ] 

1 13 i 

2 13i 

3 13j 

4 13 
,5 13, 
6 13: 


! C'hara 
I IVandana 
I Vijya ^ 
1 


Brisytt \p\\ I l;^9j|Sat 

Chitr.'ih^haau 

, -j _ Subhanu 

i.Fya ^ 28 Taraiia 

Manmat'ha 20 Parthha 19| ‘19 16 

Diirmutli'ba 30lVyaya 20j 29 Fri 

fjemalamya 31|]SarTajit 21; Sun 10 30 Sat 

Usarea/IKiiri 2"2':.'Vlo 0 29 Sur 


15 29 Sat 

16 29 Sun 

17l Tu 10 30 Mo 
IS We 9 29 Tu 

1 9 29 Th 

20 29 iFri 


I Revdsof beginnings 
' nf Tamul years | 
cminteit from j 
Sunday. 


VUamva 

tuicari ISilltVlrodhi {23; 29||Tu 

Sar.ari Slllvicrita 24, 29 We 

Plara 35 C'hara 25] Fri 10 30 1 h 

Subhacrit 36 Nandana 26j Sat 9 29 Fri 

Sobhana 37 Vijya 27 29 Sun 

Cradi.i 38 Jya 28 29 Mo 

Viswarasi 39 Manma^ha 29 We 10 30 lu 

Parabliara 40 Durmucb'ha 30 Th 9 29 M'e 

Plavanea 41 flemaliiniTa 31| 29 Fri 

Ci'laca 42 Vilamva 32, 29 Sat 

Saumya 43 V'^icari 331 Mo 10 30 Sun 

Sadharana. 44 Sarvaii 34i Tu 9 29 -Vlo 

Virodhacrit 45 Plava 3->| ’ '.v 

[Paridhari 40 Subhacrit 30| 23 Ih 

Pramadi ' 47 Sdbhana 37 1 Sat 10 ,10 F r. 

ifi ('.ridlii 3S sun 9 “39, Sat 


12.3 29 Tu 

24' 29! We 

aoi Fri 10 30j Th 
261 Sat 9 29 Fri 


29 Sun 
29 Mo 


■ Plavanga 
Cilaca 
. Saumya 

1 t .1 ' 11 f 


Pramadi ' 47 Sobhana 

A'nanda 18 Cradlii 

' Rac'shasa 49 Viswarasi 

I Anala 50 I'arabbara 

Pingala 51 IPbiTanga 
' Calayucta 5» Cilaca 
Sidh'arti 53 Saumya 
Raudra 54 Sadhirana 
Durmali 55 Virodliacr 
Dundubhi 56 Paridhari 
Rudirodgari 57. Pramadi- 
Raclacsha 58 A'nanda 
I , Crodbana 59 Rac'shasa 
I Cshya ' 50 .Anala 

PrabharaC) l.Pinsala 
! Vibhaya- 2||Calay'acta 


41 npTnalurBTa ^*** 

42 Vilamya 32| 29 Sat 

143 Vicari 331 Mo 10 30 Sun 

44 Sarvaii 34i lu 9 29 -Vlo 

45 Plava 3;.|' 29 We 

40 Subhacrit 30| 29 1 b 

47 Sobhana 37 1 Sat 10 :i0 Fri 

38 Crddbi 3S Sun 9 “39 Sat 

49 Viswarasu. 39: 29 Mo 

50 lAirabbara 40] Wc 10 30 l u 

51 I’layanga 41 Th 10 30 We 

SJ'Cilaca 42| 29 ,Fn 

53 Saumya- 43| 29 Sat 

54 Sadh-irana 41]jMo 10 30 Sun, 

65 Virodhacrit 45i|Tu 10 30 Mo 

56 Paridhari 40 29 VVe 

57. Pramadi- 47 ^ 29 Th 

68 .A'nanda 48 Sat 10 30 Fri 

r;o 49. Suil 10 30 Sat 


iSucla 

Pramoda 

Prajdpati 

Angira 

[Srimuc'htt 

ilBhdra 

Yuva. 

Dhata 

Is-nara 


3 Sidh'arti 

4 Raudra 

5 Durniati 


50| 29 Mo 

51 i 29 Tu 

52' Th 10 30 We 
53 I Fri 10 ,:o 'Ph 
5 11 29 Sat 

r,rj 29 


5 uorniaii c ^ . 

6 Dundubhi jiCljl ^ I 

7 Kudirodgari .57 iWe 10 SOlllu 


Srimncna, | ' " oq Th 
Rhira I 8 Ractaesha oS, -9 m 

VuvL 9 Crodhana .59 29 Fri 

nhir* ho Cshya eo; Sun 10 30 Sat 

Is-nara 1 • Prabhara.^+j 1 ; Mo 10 .30 Sun 

IPraTnat'hi 13 l^u*'** ^ 20 We 

!vm 14l Pramoda 4 iFri 10 SollTh 


I 9 (6) 

9 (0) 

1 9 ( 1 ) 

8 B (2) 

9 (4) 

9 (5) 

•9 (6) 

8 B(0) 

9 ( 2 ) 

9 (3) 

0 (4) 

S ..B(5) 

9 ( 0 ) 

9 (1) 

9 (2) 

8 BC3) 

9 (53 

9 L6^ 

9 (0) 

8 B(l) 

9 I (S) 

9 (4) 

9 I (5) 

8 B ;6) 

9 (1) 

9 (2) 

9 B (3) 
9 (6) 

9 (6) 

9 (0) 

9 B(ly 
9 (3) 

9 (4) 

9 (5y 

9 BfO) 
9 : (1) 
9 : (2) 

9 I (3) 
9 |B(4) 

9 1 (61 

9 I (0 
9 I (1) 
3 ,B(2) 
9 (4) 

9 (5) 

D ! (6j 

9 I B (0) 
9 (2) 

9, (3) 

9 (D 


2 II 
17 42 
33 13 
48 45 
4 16 
19 47 
35 18 
50 50 
6 24 
21 52 
37 23 
52 S5 
8 26 
23 57 
39 23 
55 0 

10 31 
26 2 


43 38 
59 10 
It 41 

so 12 

45 43 
1 15 
36 46 
32 17 
47 43 
3 20 
18 51 
34 22 
49 53 
5 25 
20 56 
36 27 
51 58 


15 ,1107 
30| S 
45 9 

0 1110 


30 1120j 
451 11 


0 1130 


451 7! 

O! 8 

15j 9 

30 1140 


451 0 

0 1150: 


Beginning of tbe 83d Cycle of Jupiter, Surriah Siddhaiita. 
, BesimiiDg of tbe 52d Cycle, Tellinga account. 
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15 

15 

Vijya 

27 

Brisya 

15 

Tu 

12 

Mo 

11 

^l) 35 56 15 

7 

2 

c 

A 

S 

4 

58:15 

16 

Jya 

28 

Chitrab'hanu 

16 

We 

12 

Tu 

11 

B .,2) 51 27 30 

8 

3 

B 

G 

4 

5 

59|16 

17 

Manmat'ha 

29 

Subhanit 

17 



I'h 

12 

(41 6 68 45 

9 

B 4 

AG 

FE 

6 

6 

60;i5 

18 

Durmuch'ha 

30 

Tarana 

18 



Fri 

11 

(5) 22 30 0 

1290 

5 

F 

D 

6 

7l 

1 61 

15 

19 

HemalamTa 

31 

Parthiva 

19 

Sun 

12 

Sat 

11 

(6) 38 1 15 

1 

6j 

E 

C 

7 

8 

1 62 

1 5 

20 

Vilamya 

32 

Vyaya 

20 

Mo 

12 

Sun 

11 

B (0) 53 32 30 

£ 

7 

D 

B 

8 

9 

63 

16 

21 

Vicari 

33 

Sarvajit 

2] 



Tu 

12 

(2) 9 3 45 

3 

B 8 

CB 

A(jr 

S 

1810 

64 

13 

22 

Sarvari 

34 

Sarvadhari 

22 



We 

11 

(3) 24 35 0 

4 

e 

A 

F 

499c 

1 

66 

15 

23 

PI ay a 

35 

Virodhi 

23 

Fri 

12 

I'h 

11 

(4) 40 6 15 

5 

1890 

G 

E 

1 


66 

15 

24 

Subhacrit 

36 

Vicrita 

24 

Sat 

12 

Fri 

11 

B (5) 55 37 30 

6 

1 

F 

D 

2 

3 

67 

16 

25 

Sobhana 

37 

Cliara 

25 



Sun 

12 

(O) 11 8 45 

7 

B 2 

ED 

CB 

3 

4 

68 

15 

26 

Cradhi 

38 

Nandana 

26 


1 

Mo 

11 

(1) 26 40 0 

8 

3 

C 

A 

4 

5 

6 Q 

15 

27 

Visvrayasil 

39 

Vijya 

27 

We 

12 

I'u 

11 

(2) 42 11 16 

9 

4 

B 

G 

S 

6 

7C 

15 

28 

Parabhaya 

40 

Jya 

28 

Ih 

12 

We 

n 

B (3) 57 42 30 

1300 

6 

A 

F 

c 

7 

71 

16 

29 

Plavanaa 

41 

Manmat'ha 

29 


i 

Fri 

12 

(5) 13 13 45 

1 

B 6 

GF 

ED 

7 

8 

7"4 

15 

30 

Cilaea 

42 

Durmuc’ha 

30 



Sat 

11 

(C) 28 45 0 

2 

7 

E 

C 

* 

) s 

7c 

15 

31 

^anmya 

43 

Henialamva 

31 

Mo 

12 

Sun 

11 

(0) 44 16 15 

3 

8 

D 

B 


1820 

74 

15 

32 

■'ddharana 

44 

Vilamva 

32 

Tu 

12 

Mo 

11 

B (1) 59 47 30 

4 

0 

C 

A 

|500C 

1 


16 

33 

Viiodhacrit 

45 

Vicari 

33 


We 

12 

(3) 15 18 45 

5 

1900 

BA 

G 


2 

1 7C 

16 

34 

I’aridhiiyi 

46 

Sarvari 

34 

iFri 

13 

Th 

12 

(41 30 50 0 

6 


(*) The upper names, printed in italics, aro those hy the Sarriah Siddlianta; tba loner ones, printed in rouian, are tiiose by the Jyaulista,v3, 
(+) Eegiimiiig of the 85lh Cycle of Jupiter, Snri iah Siddhanta, 
ftl Beginning of the 84th Cycle, Tellioi^a ■■cco nt. 






Szcosn CTTRONOLOGICAt TABLE 

izn u^e in the Fenitisula of India^ and 


shewing the principal circumstances of the common 
the concurring Fazelee or revenue years. 


XXV 11 

Ltini. solar year 




•a UD 



L» ^ 
*£-— 

a 





<n • 

'Z 

a 

D 





Luni*solar 

Solar Ahargana, 

Ahari^aua 

or Yugadia, 

to be 

to be counted from 

coiiDted 

Friday. 

from 


Thursday. 


B 1 cool 1701 
1 2 

2! 3 

3| 4 

B 41 5 

5 6 

6 7, 

7 s' 

B 8 9 

oi-irio 


Wednes 15 Mar 
Monday 2 April 
Saturday 23 Mar 
VVednes 12 Mar 
Tuesday 30 Mar 
Saturday 19 Mar 
Thursday 9 Mar 
Wednes 28 Mar 
Sunday 16 Mar 

Saturday 4 April 
Wednes 24 Mar 
Monday 14 Mar 
Sunday 1 April 
Thursday 21 Mar 
Monday 10 Mar 
Sunday 29 Mar 
Friday 18 Mar 


B 1020 

I i 


7 8 

8 9 

S 4720 
0 1 
J 2 
2 3 


5 

6 
7 

3 8 


3 

4 

5 

B 6 


B 1640 

1 

2 

IB 4! 

y 

6 

7 

B 8 


Wednes 

Monday 

Friday 

Thursday 

Monday 

Saturday 

Friday 

Tuesday 

Saturday 
F riday 
Wednes 


5 April 

26 Mar 
15 Mar 

2 April 
22 Mar 
12 Mar 
31 Mar 
19 Mar 

8 Mar 

27 Mar 
17 Mar 

4 April 


1730 

1 A 

2 

3 A 

Saturday 

Wednes 

Tuesday 

Sunday 

24 Mar 

13 Mar 

1 April 
21 Mar 

4 

Thursday 

lO Mar 

6 

Wednes 

29 Mar 

6 A 

Sunday 

18 Mar 

7 

Saturday 

5 April 

S 

Thursday 

26 Mar 

9 A 

Monday 

15 Mar 

1740 

Sunday 

3 April 

1 

Thursday 

2£ Mar 



3 4 

4 ' 6 

6 

6 7 

7 8 

8 9 

9 1750 

1650 1 


A Tuesday 
Sunday 
A Friday 
ThurMay 
Monday 
A Friday 
Thursday 
Tuesday 
A Saturday 
Friday 


12 Mar 
30 Mar 
20 Mar 

8 Mar 
27 Mar 
Iff Mar 
4 April 
24 Mar 

13 Mar 

1 April ' 


— 9 30 
—27 . 31 

16 30 

5 30 

— ^24 30 

—13 31 

2 30 

21 30 

—10 30 

—29 31 

17 30 

7 so 

—26 31 

—16 31 

3 so 

22 so 

—12 31 

—30 31 

19 30 

8 30 

—27 31 

15 30 

6 so 

24 so 
—13 31 

1 so 

20 30 

—10 30 

—29 31 

17 30 

6 30 

—25 30 

—15 31 

3 so 

22 30 

—11 30 

_30 31 

19 so 

8 30 

_27 30 

_16 SI 

5 30 

23 so 

—13 31 

_ 2, 31 

20 1 30 

9 30 

—28 31 

—18 31 

6 30 

—25 30 


30 1717078 
30 1717444 

30 1717809 

31 171S174 

30 1718539 

30 1718905 

30 1719270 

31 1719635 

30 1720000 


BiTS. n, T. p. 

17078 54 35 0 
17444 10 6 15 
17809 25 37 30 
1S174 41 8 45 
18539 66 40 Oi 
18905 12 11 15 1 
19270 27 42 30 
19635 43 13 45' 
20000 58 4 5 O! 


1717410 

1717795 

1718149 

1718533 

1718S87 

1719212 

1719626 

17190SO 



1 XII. 

a* ' 

u n ' 

9) 

tm 

c 


; 

2 eS ' 

i" ^ i 

4, 

1) ± 

X ^ ! 

S 

j? 

|d 

flT 
a . 
•= ■/! 

' 


June 

.jr 

1657 

^ 1009 

July 

30 

July 

10 

8 

1010 

30 

10 

9 

1 

30 

10 

1660 

2 

1 

11 


30 1720366 

30 1720731 

31 1721096 
30 1721462 

30 1721827 

31 1722192 

31 1722557 

30 1722923 

30 1723288 

31 1723653 
31 1724018 
30 1721384 

30 1724749 

31 1725114 
31 1725479 
30 1725845 

30 1726210 

31 1726575 
30 1726940 

30 1727306 
so 1727671 

31 1 723036 
30 1728401 
30 1723767 


14 16 15 17203S4 ^6 
29 47 30 1720718 7 

45 18 45 1721073 8 

0 60 0 1721467 9 

16 21 15 1721S1I 1670 
31 52 30 j 1722165 1 

4723451722549 2 

2 55 Oj 1722904 3 

18 S:6 15 1723287 4 

33 57 so 1723642 6 

49 28 45[l72399G 6 

5 0 0,1721380 7 

20 31 15 ! 1724734 8 

36 2 SO 1725089 9 

51 33 45 1725473 1680 
750 1725827 1 

22 36 15 1726181 2 

38- r 30 1726565 3 

53 38 45 1726920 4 

9 10 0 1727804 5 

24 41 15 '1727058 6 , 

40 12 so 1728012 7 

55 43 45 1 1728396 8, 

11 15 0 ; 1728751 9 ‘I 


30 1729132 26 46 15 

31 1729497 42 17 30; 
30 1729862 57 48 45: 

30 1730223 13 20 o| 
SO 1730593 28 51 15 j 

31 '730958 44 22 30 ^ 
SO 1731323 59 53 45 
SO 1731689 15 25 0. 

31 1732054 30 56 15 

31 1732419 46 27 30 

30 1732785 1 58 45 

30 1733150 17 30 0, 

31 173351533 116 

31 1733880 48 32 30 ' 

30 1734246 4 3 45 

30 1734611 19 35 0 

31 1734976 35 6 15 

30 1735341 50 37 30 


1729105 1690 
1729489 1 

1729S4S 2 

1730227 3 

1 1730582 4 

1730936 5 

1731320 6 

1731674 71 


1732029 8 
1732412 9 
1732707 1700 
1733121 1 
1733605 2 
1733859 3 
1734243 4 
1734598 5 
1734952 6 
1735336 7 


8 ; 1050, 

9 1 


30 I 10 


30 10 

30 10 

1 11 
30 10 

SO 10 
30 10 

1 11 
SO 10 
30 10 

30 10 

1 11 
30 10 

30 10 

1 II 
1 11 
SO 10 
30 10 

1 11 
1 11 
30 10 

30 10 

1 11 
1 11 
30 10 

SO 10 
1 11 
1 11 
30 10 

30 10 

1 11 
1 11 
30 10 

30 10 


30 10 

30 10 

1 II 
1 11 
30 10 

30 10 

I 11 
1 11 
SO 10 
1 11 
1 i 11 


(•) Th* stroke — before the figure, indicates that the Civil Solar date is one less. 
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‘ Second Chronological Tallcy continued. 


B 


1051 

3 

4 

5 

e 

7 

8 


9 

!B 1060 
1 
2 

3 

4 

5 

6 


B 


II. 


4752 

3 

4 

5 

e 

7 

8 
c 


47Gv 


B 


7 

8 
9 

1670 

1 

B 2 

3 

4 


8 
9 

4770 
1 


B 6 

7 

8 
9 

IB 1680 
1 

2 


3; 

4' 

I 

S'i 

0 

7| 

8 


~ni. ' 

IV. 

1 

Vi. 

Vll. 

w 1 

® : 

im 

r: ’ 

k c 
u 

2 , 

D i 

Lnst feria 
in the 
Luni sular 
jeur. 

Dale of the 
last Dieau 
cunjunctiefl 
iu do. 

a 

C ts 

:b 

u 

C. 

i 5 

S-s 

a 

■c ^ 

1 ;^ 

C '*• 
k c 

•c 5 

C/'.. ‘.z 

r 

A 1 

Tuesday 

21 Mar 

S}(1 
— 14 

31 

Sunday 

10 Mar 


30 

i Saturday 

29 Mar 

AC) 

30 

A 1 

We dues 

18 Mar 

11 

30 

j’l'uesday 

6 April 

—30 

31 

; Saturrlay 

25 Mar 

18 

30 

A (ThuVsday 

15 Mar 

8 

30 

1 Tuesday 

2 April 

26 

30 

I Sunday 

23 Mar 

—16 

31 

A ; 

Thursday 

1 1 Mar 

4 

SO 


Wed lies 

39 Mar 

23 

30 

A ! 

SJiiday 

19 Mar 

—12 

30 

1 Saturday 

7 April 

—31 

31 

iThursdas 

27 Mar 

20 

30 

A 

Monday 

16 Mar 

9 I 

30 


Sunday 

4 April 

-28t 

30 


Thursday 

24 Mar 

— 17 

31 

A 

Tuesday 

13 Mar 

6 

30 


Monday 

1 April 

25 

30 

A 

Friday 

21 Mar ' 

—14 

31 


T uesday 

10 Mar 

— 3 

31 


Monday 

28 Mar 

21 

30 

A 

Saturday 

18 Mar 

11 

30 


Friday 

6 April 

—30 

31 


Tuesday 

26 Mar 

—19 

31 

A 

Saturday 

14 Mur 

7 

30 


Friday 

2 April 

26 

30 


Wednes 

23 Mar 

—16 

31 

A 

Sunday 

12 Mar 

4 

SO 

(*) 

Saturday 

30 Mar 

23 

SO 

AC 

Wednes 

19 Mar 

—12 

30 


Tuesday 

7 April 

—31 

31 


Saturday 

27 Mar 

19-y so 

A 

Thur'.day 

16 Mar 

9 

il 30 


W( lints 
Sunday 
Thursday 
We 


4 April 
-24 Mar 
13 Mar 
31 Mar 


> 3 

u 


30 

30 

31 
SO 

30 
•30 

31 
30 

30 

30 

31 
30 
30 

30 

31 
30 

30 

31 
31 
30 

30 

31 
81 
30 


IX. 


-28 

-17 

5 

24 


30 

31 

30 

30 


9 4790 
1690, 1 

A 

Monday 1 
Friday 1 

21 Mar 

10 Mar 


30 

31 

30 

30 

1, i' 


Ihursday 

29 Mar 

211 

30 

30 

2 3 

A 

Monday 

17 Mar 

10 

SO 

31 

3 4 


Sunday 

5 April 

—29 

30 

30 

4 5 


Fiiday 

26 Mar 

— 19 

31 

30 

5 6 

A 

Tuesday 

15 Mar 

7 

30 

30 

B 6, 7 


Monday 

2 April 

26 

30 

31 

71 8 

A 

t riday 

22 Mar 

— 15 

31 

30 

8 9 

1 

IVt dnes 

12 Mar 

- S 

31 

30 

9 180C 

)| 

Tuesday 

31 Mar 

23 

30 

31 

1700' 

l' A 

Saturday 

20 Mar 

' 12 

30 

31 


30 

31 
31 
30 

30 

31 
30 
30 


Solar Abnrgana, 
ur \ ufiiatlia, 
to. be CMuiiied fruna 
i’riday. 


X. 

X(. 

Luni-sular 

£ a 

Aharg:iua 


to be 


enunted 

' a 

from 

= 2 

Thursday. 

><> 


Oil vs. 
1735707 
3730072 
1730437 
1736802 
1737168 
1737533 
1737898 
1738263 


XII. 


1738629 10 18 43 1738614 
1738994 23 30 0 1738968 
1739339 41 21 I5!l73!)352 
1739724 36 32 30 1739703 
1740090 12 23 45 1740090 
1740455 27 55 0 1740145 
1740820 43 26 15 1740799 
1741185 58 37 30 1741183 


1741351 14 28 
1741916 30 0 
1742281 45 31 
1742647 1 2 
1743012 16 33 
1743377 32 6 
1743742 47 36 
1744108 3 7 


30 

31 
30 
30 

30 

31 


6 

21 

37 

32 

8 

23 

39 

34 


T, P. ' DAVS. 

8 45 1735690 
40 01736045 

11 15,1736429 
42 30 1730783 
13 45'i737167 
45 0 1737321 
16 151737876 
47 30 1738259 


1744473 18 38 
1744838 34 10 
1745203 49 41 
1745569 5 12 
1745934 20 43 
1746299 36 15 
1746664 51 46 
1747030 7 17 


45 T 741537 
o!i 741892 
15 1742270 
so' 1742630 
45 T 742984 
0.1743368 
15 1743723 
30| 1744107 

"^1744461 

0*1744815 


1747395 

1747760 

1748125 

1748491 

1748856 

1749221 

17495S6 

1749952 


22 48 45 
38 20 0 
53 51 15 
9 22 30 
24 53 45 
40 25 0 
55 56 15 
11 27 30 


'1745199 
1745564 
1745903- 
1746292 
15l 1716646 
30 1 1747030 

1747384 ; 
1747739 
174S123 
1748477 
1748831 
1749215 
1749570 
1749924 


1750317 

1750082 

1751047 

1751413 

1751778 

17.'i2l43. 

1752509 

1752874. 

1753239 

1753604 


25 58 45 
42 30 0 
58 1 15 

13 32 30 
29 3 45 

44 35 
0 6 
15 37 
31 8 45 

46 40 0 


0 

15 

30 


1750308| 

1750662 

1751046 

1751401 

1751755 

1.752139 

1752493 

1762848 

1753232 

1753586 


1100 


(•) The expunged month in the 4"h3d jear of the Cali jne curreut, fell en Agrahajaii alherwise Margasiras, aatl the iatetcalate 
iBojaths were Aiwiaa aail ChlUa, of lltr easuiuj jeai. 
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Second Chronotogicat Table, centinnecl. 


1. 

II. 

ill. 

IV, 

V, 

Yl. 


•o tc 




a u* 


i: ^ 


Last feria 

Date of the 

.•= 1/ 


CU”- 

S s 

in the 

last mean 





Liini-solai 

conjnnrtioD 

s e: 

U 

el — 

C 

ex -s 

ja 

■u 

year. 

in do. 

■ tS, 
0'S 

1701 

j 1802 


Friday 

S April 

—31 

2 

3 


Tuesday 

28 Mar 

—20 

3, 4 

A 

Saturday 

17 Mar 

8 

4 

' 5 


Friday 

4 April 

27 

5 

6 


Wednes 

25 Mar 

—17 

6 

7 

A 

Sunday 

14 Mar 

— 6 

7 

1 ^ 


Saturday 

2 April 

24 

8 


A 

Wednes 

21 Mar 

—13 

!i''4810 


Monday 

11 Mar 

— 3 

17:0 

1 


Saturday 

Thursday 

29 Mar 

20 

1 

2 

A 

19 Mar 

10 

2 

3 


Wednes 

6 April 

—29 

3 

4 


Sunday 

Thursday 

26 Mar 

—18 

4 

5 

A 

15 Mar 

6 

5 

6 


Wednes 

3 April 

25 

6 

7 

A 

Monday 

23 Mar 

—15 

7 

1 ^ 


Friday 

12 Mar 

— 4 

s 

9 


Thursday 

31 Mar 

22 

9 

1820 

A 

■Tuesday 

21 Mar 

11 

1720 

1 


Saturday 

9 Mar 

— 1 

1 

2 


Ffiday 

28 Mar 

—20 

2 

o 

A 

T uesday 

17 Mar 

8 

3 

4 


■Monday 

5 April 

27 

4 

5 


F riday 

24 Mar 

—16 

5 

6 

A 

Wednes 

14 Mar 

— 6 

0 

7 


Tuesday 

2 April 

24 

7 

8 

A 

Saturday 

22 Mar 

13 

8 

9 


Wednesd 

10 Mar 

Q 

p 

4830 


Tuesday 

29 Mar 

—21 

1730 

1 

A 

Sunday 

19 Mar 

10 

1 

O 


Friday 

9 April 

28 

2 

3 


Wednes 

26 Mar 

—18 

3 

4 

A 

Sunday 

15 Blar 

— 7 

•1 

6 


Saturday 

3 April 

25 

5 

6 

A 

Wednes 

23 Mar 

T4 

G 

7 


.Monday 

12 Mar 

4 

7 

8 


Sunday 

31 Mar 

22 

8 

9 

A 

Thursday 

20 Mar 

11 

0 

4840 


Wednes 

8 April 

30 

174,, 

1 


Sunday 

27 Mar 

—19 

1 



F riday 

17 Mar 

8 

2 

» 

! 

Thursday 

5 April 

27 

3 

4 


.Monday 

25 Mar 


,4 

5 

A 

Friday 

13 Mar 

— !i 

5 

0 


Thursday 

I April 

23; 

G 

7, 

A 

Tuesday 

2-2 Mar 

13, 

7 

8 


Saturday 

11 Mar 

— .2 1 

S 

9 


Friday 

29 Mar 

-21 j 

9 

1850 

A 

Tuesday 

18 Mar 

17.50 

1 


.Monday 

6 April 

£8 


YII.1V1I1' 


t3 

WO 


•= c 
>> 5 

T. 


w a 
a i: 


S' c 
U 


Syd 

31 

31 

30 

30 

31 
31 
30 
30 


31 

30 

30 
SO 

31 
30 
30 

30 

31 
30 
30 

30 

31 
30 
SO 
30 


30 

30 

31 
31 
30 

30 

31 
30 


IX. 


Solar Ah.irgsna, 
or Yugadi.i, 
te be counted I'roni 
Vridav. 


30 
30^ 

31 
30 
30 

30 

31 
30 


30 

30 

31 
30 

30 
39 

31 
30 


31 

30 

30 

31 
31 
30 

30 

31 

31 

SO 

50 

51 

so 

so 

so 

31 

so 

30 

30 

31 

so 

30 

30 

31 
30 
30 


DAY!.. 

1733070 

1754335 

1754700 

1755065 

1755431 

1755796 

1756161 

1756526 


A-. 

2 11 
17 42 
33 13 
4S 45 
4 13 
19 47 
35 18 
50 50 


X. 


I.uiii-sular 
Aliar^aiia 
tt* Ite 
counted 
from 

Thursday. 


XI. 


DATS. 


15 1753970 
30jl754321 
45 1754G7S 
0 1755062 
15 1755417 
30' 1755771 
45jl756155 
0 175650‘J 


1756892 6 21 15 1756864 
1757257 21 52 30 1757247 
1757622 37 23 45 1757602 
17579&7 52 55 0 1757086 
175S353 8 26 15 1758340 
1758718 23 57 30 1758604 
1759083 39 28 45 1759078 
1750448 55 0 0 1759433 


2 « 




xir. 


i I ild iis5 


Julv i July 
1758; 1110; 1 j 12 

1 
o 


1760i, 

4 

2 ; 

s'i 

ti! 


12 


1759S14 10 31 15J 1750787 
1760179 26 2 30 1760171 

176054-4 41 33 45'l760525 
1760009 57 S 0 17608801 
1761275 12 36 15I1761264 
1761640 28 7 30 1761618 
1762005 43 38 45 j 1762002 
1762370 59 10 0,1762356 


6 

7 

8 
9 

4 770 1 
1 
o 


S 

i ® 

11120 

1 

2 

3 

4 

5 


4 

5 
C! 

7 

8 
(! 

1780 

1 


30 

31 
31 
30 

30 

31 
31 
30 


30 

31 
31 
SO 

30 

31 
30 
30 


30 

31 
30 
30 


1762736 14 41 15;i76271I 
1763101 SO 12 30,1763095 
1763166 45 43 4511763449 
1763832 I 15 o' 1763803 
1764197 16 46 15 1764187 
1704562 32 17 30,1764542 
1764927 47 48 45| 1704925 
1705293 320 0,1765280 


1 

1 I 1-2 

1 I 12 
1 , 12 

2 I M 
1 ; 12 

12 

12 
12 
13 
12 
12 
12 
13 
12 


1765658 13 61 15 j 1765634 j 1700[j 

1,1 


1766023 34 22 30 
1766388 49 53 45 
1766754 5 25 0 
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NOTE 

€)n the Xlllh Column of the Second Chronological Table, 


In the account which I liaxe given of the Second Chronological Table, at page x of tlia 
Introduction, I was under the necessity of postponing what I had to say on the Carnatic Fuzclcc, 
or Revenue year, for want of sufficient information on the subject. The cause of 1713- hesitation 
arose principally from observing a difference of three years between the Bengal and Carnatic 
mode of reckoning in Revenue affairs, which (considering that the Fuzelee yEra was introduced 
in both countries bj' the Mahomniedan government) appeared to me to originate rather with some 


error in the sources of my information, than from a deliberate intention on the part of those who 


originall)' instituted it in the Mogul Empire. 

After some research into the subject, I regret, however, to stale that (he results went only to 
establish the fact, without explaining the occasion of the difference. Tlie reader must therefore 
remain satisfied with tlie following imperfect account of the Revenue periods observed in this 
part of India, 

The Carnatic Fuzelee year Is a Solar one, and its construction is exactly the same as tliat of 

t 

the Tamul Saura Mana, being’ of S55'' 15' 31’ 15”, with this only dificroiicr, that Instead o£ 
beginning with the 1st of the Solar month Chiii/ram (B. Vaisaclia) it was ordained by (ho 
Idahonimedan government, to commence on the 1st of Audi (B. Sravana), and as it only applies 
to Revenue affairs, the Civil year alone is considered in accounts. 

Thus the Fuzelee yearwhich beginson the IstAudiof the 49 : 27 th of (he Cali 3Ug ( 174 Sih f^aca) 
answering to the Fidjth of that .Era, when referred to the Europi an Kult iuldi, is iound to 
commence on the 14 lli Jul)' 1825 . 

But we have seen at page ix of (he Introduction that the Bengal corri^i ondiug H- venue year 
was the 123 Id, and that it began with the 3i'oc»?i’s fFn/rciii the month of .Lsur ; l amiil .■!!', -r', (*'), 
Bence the difference between the two accounts, amounts to two years, eleven moi!r:i- and ■,j „e 


davs; which difference may possibly proceed from some unknown cauM'. similar to 
has occasioned the distr-paucy between the manner of counting the 3eais of Juj iir-i 
Chacra) in D'mgal, and in the Periinsula. 


ti"i( '.■.’dca 
i, V rh:-patj 


(♦) How I'.ie I I-'.izde«- sear, bems a .S".'«r one, can be uia.le lo begin, in s ore -icii, e, e , , n -i 

’ . - , .1 -a.M -i^e 111 t'lche consecutive Lunar Svnorfical month', tens not cvrdanied t> e;, if 

Hood s charge tan M i 

here was any mistake in ffic referred to, cau onjv be rcct.Sed rn Ueogu!. 


xxxir 


But an innovation has occurred in the Cainatic, which (speaking as a Chronologer) I feel 
bound to predict, will create more confusion in the accounts of remote times, than the difference 
already adverted to. The Government of Fort St. George, taking probably the average Epoch of 
the beginning of the Mahommedaii Fuzelee year (the same as that of the Tamul month Audi) for 
a great number of years and finding it to correspon(J with the 12th July, has directed its servants 
(with a view to greater regularity in revenue accounts; to fix in future the comraencement of the 
Fuzelee year, on the above European date ; so that agreeably to this arrangement, the Revenue 
is precisely equal to the European Civil year. 

However, on casting a glance over the Xllth colnmn under consideration, it will be imme. 
diately perceived that from A. D. 1600 to lOOO thtie is a difference of no less than Jive days, 
between the true and assumed beginning of the Fuzelee year, which will go on increasing at the rate 
of about two days in 120 Gregorian years, without there existing any periodical cause that might 
restore hereafter the supposed coincidence. A new iEra, which can be neitlier J/jc/faw, Mahom. 
tnedait, nor Christian, will, therefore, be insensibly introduced, to perplex future Chronologers, 
who (excepting perhaps those who may chance to reside then under the Presidency of Fort St. 
George) will be unable to .trace the institution to its- true origin. 

I am well informed that the inhabitants of these parts of India, although they do not object 
to the change ordered by Government when transacting with the Collectors, yet among them, 
selves continue to abide by their old Fuzelee Kalendar ; I conclude therefore, that when a 
change was found decidedly advisable, it would have been preferable to have adopted a# once the 
1st of January, instead of the 13th of July of the European year, because it would have prevented 
ambiguity ; for call the present official Revenue year by any name that you please, it can never 
be any thing else, but an European account of time, disguised under a foreign name. 

On the manner in which the Fuzelee years are registered in the Xllth column, I have only to 
repeat what I have said on the other accounts of time exhibited in these Tables; that is to say, 
that the numeral of the year, registered on a line with any Christian year inserted r. the 1st column 
on the left, indicates that which expires on the day and month inserted in the second division of 
the Xllth column ; observing that from A. D. 1600 to 1750 the beginning of the Fuzelee years 
is given both in Old and New Stales ; and fiom 1750 to 1900 in Nets Style only. 

Thus the Revenue year which ends on the 1st July O. S., and 12th July N. S. of the Christian 
year 1701, is the lllOth, and from that date to the end of the European year it is the 11 11th. 

And that which ends on the 14th July N. S. of the Christian year 1825 is the 1234th, and 
that which begins on the said date is the 1235th, ' 

N. B. As the Fuzelee year is never used but for revenue purposes, the Natives only mind its 
Iteginaiag. but never care for its subdivisions into months, days, &C. 
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END OF THE CURONOLOGICAE TADLE!^. 
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I shah conclude this work by ghlng a short method for finding the initial root and feria 
(Soota dma) of any Taraul Solar year, past or to come, by means of tlio pieccding Chroco. 
logical Tables, and without reference to any other Rule whatsoever. 

Role. 

I.* 

. “ If the proposed year Is not to he found in any of the^hree centuries eontai nd in (In- 
“ Chronological Table, raise or lower it by adding to, or subfraetTog from its niuntia!. as many 
times 89 years, as will produce a year which is registered in the Table, ’’ 

ir. 

« Take the root of the beginning of the year thus obtained, out of the Xirh column or (he 
“ first Chronological Table, and subtract, or add inversely from what you did before, as rr.v..y 
“ times Ig 21v 151 ), as you have added or subtracted 89 years,- and die sum or dificrence nill 
give the Soofu dinu required.” 


The accompanying smallTable nill considerably 


abridge the above process. It is to be entered 

with the figures which express the number of 
times, that you have added or subtracted 89 years 

1 

Number 
of Cycles. 

A^^i;ri‘2aJc 
} c :i rs i M 
collccti *e 
C_v ch'S. 


Root 

5, 


Years, 

G. 

V. 

r. 

from the numeral of the proposed one, in order to 

1 

89 

1 

21 

1.5 

raise or lo\r'cr^,t^ one w hich 'is to be found in the 

2 

173 

2 

4-2 

SO 

• 

3 

2, 97 

4 

3 

45 

Chronological Table j and the column of Roots 

4 

3.10 

5 

25 

0 

will furnish that which is 3p[)lieablc to the question. 

5 

4i.5 

G 

40- 

15 

The following examples will suffice for shewing 

6 

531 

8 

7 

30 

the use of these Rules and Table, iu all possible 

7 

023 

1 

9 

23 

45 


8 

7J2 

10 

50 

0 

cases. 






Example I. 

9 

' 801 

12 

11 

15 

10 

890 




13 

32 

30 

Let us suppose that the years 1847, and I7G4 


979 

14 

53 

45 

of the Christian mra, are not to be found in the 

12 

1008 

10 

15 

0 

first Chronological Table, although the contrary be 

13 

1157 

17 

30 

15 


the case. 

Dispose the numerals of these years separately, and sec how many times it roav be necessary 
to subtrict or add S9 y-ears to obtain one which is registered in the Chronological TLible. Sunposa 
that in bXth cases it is one*; then proceed as follons : 

A. D. 1817 A. D. l7ol 

Jd column small Table , — 89 -f- 89 


DifTtrence 175S 


Sum 1853 



]u 


Now ss 5fe hare used only one cycle of 89 years, the root to be used in both cases is (p*) I8 
21’’ IS!> which is registered in the small Table opposite to I cycle, end 89 years. 

Take out of the Chronological Table the initial roots which belong to the years 1738 aad 
IS53 respectirely, and proceed thus ; . . 

1758. • 1853. 

». G. V, r. T>. c.. V. p. 

Page xxir, _ - (,<D -iG 32 SO Page xxri, . (1) 21 21 15 

, Small Table, 3d col. (0) 1 21 15 — (0) 1 21 15 

Roofs sought, (0) 48 IJ 45 (1) 20 0 0 

* for a proof of which look in the same Chronological Tabic for the initial roots of the proposed 
years 1847, and 1764 at pages xxr and x.\ir ; and you find them to be the same as above, 
shewing that the Tamul Solar year of the Cali yiig 4948 ends, and 4949 ftach answering to the 
above Christian years) begins on a Sunday. Sydereal, and Monday Civil accounts ; and that the 
year of the Cali ^ug 4865 ends and 48(50 begins on a Monday Sydereal and Civil accounts. 

ExAMeLt; II. 

"Wanted the initial feria or Soota dina, of the years of the Cali yug wliich concur with A. D» 
2311 and 683. 

Proceeding as we did before, we find that six cycles of 89 years suffice for lowering the first 
of the twoproposed years ; and (liirieen, to raise the last, to jears to be found in the Chronological 
Table, Referring therefore to the small Table with the numbers G and IS, iVthg first column, 
the rule will be, 

A. D. 2311 A. D. 683 

Small Table, 2d col. for 6 cycles, . — 534 + 1157 

1777 1840 


both of whirh indicate years to be found In our Chronological Table; whose roots at pages xxi? 
and XXV will be found as follows ; 

A. D, 1777. A. D. 1810. 


n. c. r. p. 

Chronological Table, page xxiv, . (3) 41 46 15 
Small Table, 3d col. for 6 cycles, -f" (0) ^ 7 30 


D. G. V. P. 

Page XTT, . (5) 59 35 0 

13 Cycles, — (0) 17 36 15 


Roots sought, (3) 49 53 45 


(5) 41 58 45 


which shews that the Solar year 5413 of the Cali yug which answers to A. D. 2311 began on a 
Wcdnasdiiy Sydereal, and Thursday Civil accounts ; and that the year of the Cali yug 3785 
which ciniiwers to A., D. 683 coninitnced on Fridft^ Sydcrefllj Jind Sciturdff^ Civil Accounts, 
The proofs of these results may easily be found by expounding the same Sootu dinu oy means 
of the Tables XLVIII, page 63 and Example page G5 of the Astronomical Tables referred to .5 
the Kula Sur.huUta. 


THE END. 
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for the College. 

E. 

Lieutenant Edward Elliot, Royal Engineers. 

F. 

F. Fauquier, Esq, Commissioner for the affairs of His Highness the Nabob. 

Lieut. Colonel J. S. Fiaser, British Commissioner for the Foreign Settlements on the Coast of 
Coromandel. ^ 

G. 

• 

F.dward Gordon, F.sq. of the House of Gordon and Lys. 

F. A. Grant, Esq. Senior Judge of the Court of Sudr Udawlut. 

Captain J. L. Grant, Master Attendant at Madras. 

n, 

V 

Major Hanson, Deputy Quarter Master General. , ^ « 

D. Hill, Esq. Chief Secretary to Government. 

Geoige lly ne, Esq. H. C. Medical Service, Deputy Ass, ay Master. 

I, 

The Hon’ble R, Ibbetson, Esq. Member of Government Rrince of Wales Island. 

h. 

Lieutenant Lake, Madras Engineers, Town Major Prince of Wales Island. 

The Reverend T. Lewis, Chaplain at the Presidency. 

Eieut. Colonel J. Limond, Commanding the Madras Artillery. 

M. 

Major Macdonald -KiBneir, Envoy at the Court of Persia, 

J. M’Korrell, Esq. Mint Master, and Member of the Board of Superintendence for the College. 
J. M. Maclcod, Esq. Secretary to Government Public Department. 

A. D. Mainjy, Esq. of Prince of Wales Island. 

Richard A. Maitland, Esq. Magistrate. 

Sir Charles Theo. Metcalfe, Bart. Resident at the Court of Hyderabad. i 

Captain D. Montgomerie, Deputy Surveyor General. i * 

George Moore, E;q. Civil Auditor. 

N. N 

Major J. Nison, Deputy Judge Advocate General. 



Xlieut, Colonel R. B. Otto, Quarter Master General of the Madras Army, 

P. 

lieut. Colonel J. Prendergast. Military Auditor General, 

* R. 

F. A. Robson, Esq. Treasurer of tl^ Gorernment Bank^ 

Captain H. D. Robertson, Collector of Poona. * • , 

J. W. Russell, Esq. Collector and Magistrate of Cuddapab, 

S. 

J. A. R. Stcvenion, Esq. Sub Collector of Poona, \ 

William Stokes, Esq. Secretary to Gorernment Res'cnue and Judicial Department, • • 

J. M, Strachan, Esq. of the House of Arbuthnot and Co. 

Captain M. Sim, Superintending Engineer at the Presidency, 

T. 

J. E. Thomas, Esq. Head Assistant to the Register to the Court of Sadr Udair’nt, 

J. 'Pod, Esq. Comaiissioner for the aflFairs of His Highuess the Nabofr,** 

J. G. Turnbull, Esq. Accountant General, , 

Y, 

The Venerable Ed ward Vaughan, Archdeacon of Madras, 

E. E. Viret, Esq. Private Secretary to His K.xcellency (he Gover tor cf Mauritius. 

The Hon’hl^Mynheer II.A'alraad Pon Sohosten, Chief of the Dutch EctlJemtiUs on the Coast of 
Corom^Roel. . 

W. 

Major Wftherall, Military Secretary to the Commander in Cliii-f, 


The Author hopes that he does not transgress ag.vlnst the rules of discretion In testifjr'wz at 
this place his gratitude to Lieut. Colonel Otto, who, notwithstanding the calls of his 
important office, and personal studies, has, duiiiig (he Authoi’s absence from Madras, 
kindly devoted many of his leisure hours to the supervision of the proof-sheets of tliis 
publication, a task which, from the nature of the work, was unavoidably very tr)ingand 
tiresome. To that Gentleman, therefore, the present Edition owes chiefly the degree of 
correctness which it may be found to possess. 









The names of the JbUowing Gentlemen are here added, hating been communicated too 
late for insertion in the general list. The Author takes this opporluni'j/ for staling, 
that to ilAv OiTvEnand Mr. Campbell's support, this work (in Us present shape) 
bwes chiefly its existence. 


William Ollier, Esq. Judge of the Court of Sudr Udawlut. 

A. D. Campbell, Esq. Judge of the Proiincia! Court of Chitieor. 
Kam Mi'hun llov, a learned and distinguished Inhabitant of Cal.'ul'a, 
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